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MADE EASY AND FAMILIAR _ . 
TO THE MOST COMMON CAPACITY : 
5 OR THE. . 
YOUNG SAILOR's SURE GUIDE, 
; ; I A W-D 9 
SC HOLAR's BEST INSTRUCTOR 
Is rh ART or NAVIGATION. 


Comprehending every modern Improvement of real Utility, 
and diveſted of all extraneous Matter, not immediately 
relating to the Subject, by Way of DiALOGuk. 


IN FOUR BOOKS. 

Boo x I. Contains the Nature ande correcting Latitude. both by na- 
Uſe of Logarithms, Geometry, || tural Sines and Logarithms, the 
and Plane Trigonometry, both {| Moon's Diſtance from the Sun 
right angled and oblique. or known fixed Stars for deter- 

II. Explains Terms in Sailing, with mining the Longitude, with a 
the Caſes in Plane Sailing, alſo Method of finding the Longitude 
Traverſe Sailing, Parallel and . by a good common Watch, the 


of the Compaſs, Meridian, and | ing the Voyage. 
double Altitudes of the Sun for N 
| VVV | | 
\n INTRODUCTION is prefixed, containing a conciſe Syſtem. 
of ARITHMETIC, adapted purpoſely for SEAMEN ; 
AND TO THE WHOLE © » 


very TABLE is added which the lateſt Improvements have made 
neceſſary; all which have been examined with a critical Attention, 


and ſeveral Errors corrected and Additions made to thoſe Tables 


taken from the firſt Authority ; 


| _ FORMING TOGETHER THE MOST : 
Conciſe, correct, and methodical Work of the Kind extant. 


By the Rev. JOHN MALHAM, N 
eacher of NAVIGATION and the CLAs 8108, in PLYMOUTH-Dock: 


AND | 5 
Author of the NEw. UNIVERSAL COMPANION, the SCHOOL- 
MASTERS COMPLETE COMPANION, &c. | 
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| LORD oO Ne | 8 
Printed for S. Cow R, in PArrR-NOSTER Row, ande 
B. C. CoLLiNs, in SALISBURY, 2 


Middle Latitude, Mercator's, Ob-] Uſe of Inſtrumeuts, and many 
lique, and Current Sailing, and || general Obſervations of great 
turning to Windward. _ | Uſe to the practical Seaman. 

III. Of he Requiſites for Dead || TV. Contains a Journal of a Voyage 
Reckoning, diſcovering Currents, || from London to Madeira, to 
High Water, Tides, and Trade which are annexed Obſervations - 
Winds, &c. and the Variation on the ſeveral Days Works dur- 
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ment of uſeful knowledge than the deviſing of means 


for alleviating the expence, and making its attainment 
more eaſy and delightful, In many branches of ſcience 


this has been very ſucceſsfully experienced; and its ſuc- 


ceſs in others can admit no doubt, when proper meaſures 


are purſued to attain it. 


Of all the arts, which depend more immediately on 
the liberal ſciences, perhaps the leaſt endeavours have 
been exerted in this reſpe&t on that of NAviGaTlIoN. 
To explore the trackleſs paths of the ocean, ſeems a dif- 
ficult taſk to thoſe who reſide at a diſtance from it; 
whilſt to others, who daily traverſe its ſhores, it has been 


_ conſidered as matter of practice only and mechanical 
exerciſe. | 


former claſs of our youth, by gradually expanding and 

opening to their view the pleafure and Ln which 

this ſubject is capable of abording. The pleaſing way of 
Dialogue has been choſen to excite the ſtudent to purſue 
the ſubject; and the pupil is gradually led on, from the 

ſimpleſt elements of arithmetic, to the very. arcana of the 
art, by imperceptible ſteps. 


" The plac p we ow. ventore 16 Gib- 


has been omitted which can be uſeful to the young ſeaman; 


| and it has been the Author's particular care that nothing 


ſhould be introduced which is not abſolutely neceſſary or 
practically ſerviceable. . Hence it is that, notwithſtand- 


"1g the very numerous Tables, which modern improve- 


ents in Navigation have rendered unavoidable, and ſome 


accumulation which muſt naturally be occaſioned by the 


mode of dialogue, we have been enabled to comprehend 
every eſſential article in ſo ſmall a volume. . 


Az Our 


OTHING: has contributed hogs to the advance- . 


It has been our province to remove the terror of the 


mit to the Public, is alſo new in other reſpects. Nothing 
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Our table of Contents will fully ſhew the particular ſub- 


_ jects which have been regarded. From thence it will ap- 
_ pear evident at a ſingle view, that the Pupil is herein 


taught to proceed from ſtep to ſtep; and when he is ſatis- 
hed how fuperior this mode of inſtruction, by dialogue, 
is to that of plain narrative, and poſitive, arbitrary 
precept, delight and pleaſure mutt enſue, and that Youth 
mult be inſenible who is not excited to the utmoſt 
exertions. SE 38 


We are no leſs defirous of undeceiving thoſe, who con- 
ſider Navigation as little more than a mechanical exerciſe. 
Though we haverendered it eaſy and delightful, when con- 


traſted with the difficulties which formerly enveloped it, 


or compared with the ſentiments of the former claſs of our 
youth; we nave thrown in ſuthcient checks upon the ea- 
gerneſs of our Pupil, to demonſtrate the neceſſity of regular 
proceeding, in order to a true attainment of the Art. 


Of Spherical Geometry and Trigonometry, with great 
Circle Sailing, the preſent Work indeed does not treat 
the Author had many reaſons for omitting them, but his 
principal one was to prevent ſwelling the book to an un- 
due ſize. Without the latter indeed, the former would not 
be of ſo much advantage; but ſince the track as well as 


diſtance of a great circle may be obtained from inſpeCtion, 


only by laying the graduated edge of a quadrant of altitude 
upon the globe betwixt any two places, on that account 


it is almoſt unneceſſary. And as it is propoſed, by a note 


ſubjoined on page 226, to preſent to the Public, at ſome 
future opportunity, a plain and eaſy Treatiſe on the former, 
diveſted as much as poſſible of technical terms, and cleared 


from all avoidable obſcurity; the Reader muſt not imagine 
chat the Author was unprepared for this part of his work. 


But as our purpoſe was to afford inſtruction to the prac- 


tical Seaman, an omiſſion of this nature is no diſadvantage. 
We have the example before us of a popular Work which 


wholly diſregards it, notwithſtanding which its uſe has been 


unprecedented and unuſually extenſive; though it is con- 


ſidered, by all men of ſcience, as extremely immethodical, 
and moſtly collected from other authorities, into which 
their very overiights and grofleſt errors have been copied 
verbatin, without the ſmalleſt acknowledgment of the ob- 
ligation, or the leaſt endeavour to correct their miſtakes, 
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25 The different circumſtances under which it is neceſſary 
DE to calculate the courſes and diſtances, in order to Dead- 
oa” f Reckoning, are placed in a natural ſucceſſion to each other; 
1 to recommend this, therefore, as the moſt proper mode of 
"made inſtruction, ſubject only to ſuch occaſional directions as c- 
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If the Reader is diſpoſed from hence to expect that this 
Work muſt be wholly original, the Author wiſhes to pre- 
pare him, in ſome degree, for a diſappointment. 


two examples illuſtrative of it, are ſuch; he received them 
from a friend, an officer in the navy, as well as the ſub- 
ſtance of Section VI. page 256, &c. who then conſidered 
them as original MSS. though the former has been diſ- 
covered in a work of this nature, printed at Edinburgh. 
From this work, the Author alluded to has made copious 
Extracts without any apology; and of ſuch Extracts, fronz 


different works, the far greater part of his volume conſiſts. 


Whether the method of finding the Longitude, as pointed 


out in Section VI. page 256, &c. has at any time been ſo 
fully treated, the Author is not prepared to determine ; he 
has ſeen nothing in print, which has the leaſt pretenſions to 
ſimilarity, except Mr. Edwards's 6th Problem, annexed to 
the Nautical Almanac for 1781. The ſlighteſt compariſon 
muſt ſnew how much preferable our method is, from the 


{ handled . 


cur in the body of the Work, is an obvious inference. But 
the knowledge of working the tides is frequently adviſed 
by naval gentlemen, eſpecially thoſe employed as cruizers 
in the Britith and Iriſh Channels, as the firſt object; and 


4 the Author generally purſues this method in his en prac- 
wor*. Wtice, as treated in Section IV. of Book III. making this 
prac- knowledge precede an acquaintance with Logarithms. 
E. . : Sn 
oo With young Gentlemen, who have been committed to 
3 he Author's care, for a few weeks only, during the fitting 
s con-Heut of their ſhips, he has found a different method neceſſary. 
Ws The time conſumed in attaining the knowledge of Loga- 
1 ithms may be a ſerious object; and in thele caſes, after an 
opied acquaintance with the Tides, and a few problems in Geo- 
— he commonly adds two or three caſes in Plane Sail- 
es. ng, by conſtruction and the traverſe tables only. Lo theſe 
i 


3 traverſe 


He docs 
not pretend that the Univerſal Rule, at page 225, and the 


very particular and copious manner in which it has been 


ie ſubjoins the methods of on the Longitude by the n 
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traverſe tables, nearly as explained at the end of the tables; 


and proceeds to the other branches of the art as time and 
circumſtances will permit. Sl 


In the various parts of this Work, it has been his uniform 
endeavour to prepare as much new matter as poſſible, and 
to adapt it where practicable to local and familiar objects. 

The practical examples in Book III. are given for the 
years 1790 and 1791, that his Readers may have an oppor- 
tumty of purchaſing the Nautical Almanacs for thoſe years 
before they are out of print; and care has been taken to 
deviſe the examples conſiſtently with the principles of 


ſpheric triangles, in order to prove their truth and propriety 


by that infallable method on a future occaſion. 


Ihe preſent performance has been prepared with un- 


uſual attention, and an uncommon care has been beſtowed 
in the correction of the Preſs. But it has been diſcovered 
that ſome few ſlips of the pen, in attaining the great ob- 


Jects juſt mentioned, have eſcaped timely notice, and that a 


few errors have been overlooked; ſuch a circumſtance, 
through the Author's diſtance from the Preſs, and the va- 
riety of new matter introduced, could ſcarcely be avoided. 
Though no expence has been ſpared, that he might examine 
every theet from the Preſs before it was worked off, yet an 
anxious Concern to puſh forward the Work has ſometimes 
occaſioned the eſcape of an error. Moſt of them, he truſts, 


have been detected and acknowledged, and the reſt he 


leaves to the candour and indulgence of the Reader; hop- 
ing that theſe will neither be ſo many as to perplex, or ſo. 


important as to miſlead the Pupil, 

, 1 þ JOHN MAT.HAM, | 
Square, Plymouth-Dack, ks 38 
. 1790» 
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INTRODUCTION. 


CH A 8 
DIALOGUE 


Between a TUTOR and his PUPIL, concerning the Rudi- 
ments of Arithmetic, ſo far as is neceſſary for the Purpoſe 
of NAVIGATION. | 


Pupil. 


HE wiſhes of my friends to bring me to an acquaint- 
| ance with fea affairs, concurring happily with my 
W own inclinations, I am extremely fortunate in being placed 
ſo near a perſon, whoſe inſtructions will be of ſuch ſingular 
WS uſe to me. I muit firſt apprize you, that my time being 

limited to the winter months before the period of my pro- 


WE poſed voyage, therefore the ſhorteſt and moſt expeditious 


1 method of attaining the knowledge of the uſeful art of Na- 
igation, will be beſt adapted to the circumſtances of my 
tuation. This application is ſufficient to ſhew my con- 
idence in you for that purpoſe. e 
Tt. J am really happy, my young friend, that your 
onfidence is placed upon a perſon, who has long made 
his matter his peculiar ſtudy. I have long lamented the 
ant of ſome work of this nature, by which young men, 
noſe education at ſchool has perhaps been partial, may 
evive the knowledge they had formerly gained, and im- 
rove the original ſtock they had laid in, But I have 
+ PP B known. 


2 THE YOUNG SAILOR'S SURE GUIDE, 


known ſome young men who, in ſimilar ſituations, have 


not only forgot the little ſmattering of knowledge in the 


advanced ſtages, but from diſuſe or inattention have really 
forgot the firſt principles of figures. I ſhall therefore 
premiſe, in order to enſure a good foundation, what may 


de neceſſary to convince you of the propriety of refreſhing 
your memory in the exerciſe of the common rules. 


Pup. This obſervation is fo entirely agreeable to me, 
that I ſhould have propoſed it, had you not mentioned it of 
your own accord. For the ſeeming loſs of two or three 
weeks in the commencement of a matter of ſuch import- 
ance, will, I am perſuaded, prove a real gain in the courſe 
of our progreſs ; and I ſhall not regret the time which is 


ſpent in enabling me to proceed by ſure and ſteady fteps, 
when I have the pleaſure of finding myſelf upon firm 


ground as I advance, inſtead of looking about for a guide 


at every turn, or wanting a direction-poſt for every little 


. | | 

1 Tut. Your obſervations, my dear pupil, are perfectly 
juſt; and the diſpoſition you Su already ſhewn in theſe 
few words aſſures me, that your progreſs will be as rapid 
us you can reaſonably wiſh it. And that no time may be 
loſt, we will immediately proceed to inveſtigate and ex- 
plain the rudiments of figures. 


** 


— 


DIALOGUE H. 
Of the Nature and Properties of FIGURES in general, 
_ Pupil. 


and explain the Rudiments of Figures; pray, what 
do you mean by that expreffion ! 1 


Tutor. You need not be informed that any particular 


thing, conſidered as one individual, is called an unit or 
integer, and that one other ſuch thing added to it, is called 


two units or integers. Now, by this way of reckoning, | 
till we come to nine, we have the nine digits, or integers, 
as they are called, and the addition of one more makes it 


ten. This, from time and long cuſtom, we expreſs by 
the figure which ſtands for 1, with a cypher added to it, 


thus, 10; and the ſeveral marks or figures, 1, 2, 3, 4, 5» 


6, 7, 8, 9, expreſs the gradation of this addition of units, 


1 Think you ſaid that you would proceed to inveſtigate a 


by 


1 8 2 > & reeds Krat 


„ 


F 9 mn by 
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by the names of one, two, three, four, five, ſix, ſeven, 
eight, nine, and the firſt figure, with the cypher added, is 
called ten. (OR f | 

Pup. And in like manner I perceive, that if another r 
was placed where the cypher ſtands, it would make one 
more, or eleyen ; if the figure 2 was put there, it would 


make two more, or twelve, and fo on to twenty, which 


would be marked thus, 20. Allo, if any of the ſingle 
digits were ſubſtituted for the cypher, it would add fo 
many to the twenty. In this I perfectly nnderſtand you. 


Tut. I am glad that you fo readily ſpeak what I pro- 


poſed, which will very much forward us, eſpecially in this 
early ſtage of the buſineſs; and I believe I need not add, 
that 9 being the greateſt of the digits, if that is found in 


both the firſt and ſecond places, one more added will make 
the firſt place ten, which then will become one, and that 


one added in that place will make ten alſo, which will make 


one for a third place. And thus 99, when one 1s added, 
becomes 100, 1 


places accounted for. 


Pup. That is, every figure is ten times the value of 


the ſame figure, by being removed one place to the left 
hand; and ſo on, upon every remove farther to the left. 

Tut. This being ſufficient to ſhew the nature and pro- 
perties of figures in general, I ſhall only add, for your re- 
collection, the Table of Notation, whereby you will be 
enabled to repeat in words any ſum which may be repre- 
ſented by thoſe figures. 
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Pup. J perfectly remember, that this Table is to be 


read thus: eight hundred and ſeventy-ſix millions, five WM © 
hundred and forty-three thouſand, two hundred and ten. = 
Tut, We ſhall now proceed to Addition of whole Num. t 
bers; in which I doubt not of finding you equally inte!li- 7 
gent and ready. WM =: 
| | | ta 
DIALOG UE II. 3 


SECTION I. 


Of ADDITION of WHOLE NUMBERS. 


EW Pupil. | i . 
Wen do you mean by Addition of whole Num- 5 
| bers? be 


Tut. This is meant of numbers which conſiſt only of 
one denomination, and is different from that of mixed BF |, 
numbers, which conſiſt of more than one. TE 60 

Pup. | perfectly underſtand the meaning of the diſtine- 


tion; and as from what you have already ſaid, it is evident _ 
that 1 muſt be carried forward for every ten, this rule will 
be ſufficient for adding together any two or more numbers, 
whether they have two, turce, four, or more figures. 
OR EXAMPLES, | 
53704 387546 7083576 
27387 148307 731453 = 
45215 532181 327514 Wu 
83732 761358 2473285 an 
| 36426 253763 637530 WH 
| PE. . | is C3 
246524 420955 11253388 ** 
For in the firſt Example it is evident, that 6 and 2 make af 


| 3, and 5 are 13, and 7 make 20, and 4 make 24, in which BY | 
| are twice ten and 4 over, to be placed below. Then, the i 
| two to be carried and 2 make 4, and 3 are 7, and i make 
8, and 8 are 16, and 6 make 22; where 2 mult be placed +1 
| under, and the two tens carried to the next place. Here, 

the two carried and 4 are 6, and 7 make 13, and 2 are 15, BY ..- 
and 3 make 18, and 7 are 25; where 5 is to be placed un- | 
derneath, and the two tens carried forward. Again, wo 
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carried to 6 make 8, and 3 are 11, and 5 are 16, and 7 
make 23, and 3 make 26; when I ſet down 6, and carry 
tro. Then, two and 3 make 5, and 8 are 13, and 4 make 
17, and 2 are 19, and 5 make 24; where 1 ſet down the 4, 
and becauſe there are no more figures to be added, I place 
tze two tens on the left hand. | 
Tut, This 1s very right ; and we may therefore proceed 
to the next in order, 58 | 


FECTION It. 
Of SUBTRACTION of WHOLE NUMBERS, 


As this conſiſts only in taking one number out of ano- 
ther which is greater, it is very caſy ; but as it ſometimes 
happens that tome ſingle figure of the lower number ma 
be greater than the figure over it, in that caſe you mu 
call the upper figure ten more than it is, and pay it again, 
by calling the next lower figure one more than it is, and 
ſo continue to borrow the ten and pay the one, whenever 
it is necefſar y. „ | ; 2 


EXAMPLES. 


From 576473 From 5940353 
Take 234651 Take 1352186 


Remains 341822 Remains 4588167 


Pup, In the latter of theſe examples, I with. to take 6 
from 3, but as I cannot, I call the z, by adding ten, 13, 
and take 6 from that, which leaves 7 ; then | call 8, the 
next lower figure, 9, which I wiſh to take from 5, but as I 
cannot, I call it 15, when it leaves 6. The next lower 
hpgure is 1, which, becauſe I borrowed, muſt be called 2, 
to be taken from 3, and there remains 1. Then I am to 
tace 2 from o, but cannot, and I therefore call it 10, which 
caves 8; and calling the next lower figure one more than 


it 1s, I take 6 from 4, or rather 14, and it leaves 8, and 


calling z, the next lower figure, 4, I ſubtract it from , and 
Caves 5. Allo 1 from 5 leaves 4, and the work is done. 
Tut. As there are no exceptions in whole numbers to 


dus method, the next thing in order is Multiplication. 


5 SECTION 
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SECTION HI. 
Of MULTIPLICATION of WHOLE NUMBERS. 


You need not be informed that this conſiſts in multiply. 
ing any given number by another given number, ex- 
preſſing the times which the other is to be taken. Hence 


it is a ſhort way of adding any given number to itſelf as 
many times as is propoſed. But I fhall firſt ſubjoin the 
following Table, which you ſhould know perfectly, as a 


ready means of forwarding your work, 


1 
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When you can readily repeat this table, you may pro- 


_ ceed to perform the operations, by multiplying the ſeveral 


figures in the given number, called the multiplicand, by 


one place; carry the tens to be added to the next product 
of the two figures, and place the remainder underneath. 
If there are more figures than one place in the other given 
number, called the multiplier, proceed in like manner with 


that; but be careful to place the firſt remaining figure above 
| the tens to be carried under that figure by which you mul- 


tiplied. 
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tiplied. When the work is done, add them together, and 


the ſum will be the product. 
EXAMPLES. 


Multiplicand 537486 
Multiplier 7 


Product 


3762402 


Multiplicand 6594387 
Multiplier 46 


39566322 
26377548 


303341802 


Product 


Pup. In the latter of theſe examples, it is evident that 


the 7 in the units place of the multiplicand, when multi- 


plied by 6 in the units place of the multiplier, produces 
42; I ſet down the 2 and remember the 4 tens. Then 8 
in the next place multiplied by the ſame 6 make 48; to 


which adding the 4, they make 52; here I ſet down the 
Alſo 3 by 6 make 18, and 


and the two tens carried forward. Thus 4 by 6 make 24, 


and 2 are 26, when I ſet down 6 and carry 2; and 9 by 6 
make 54, to which add 2, and they make 56, when | put 


down 6 and carry 5. Then 5 by 6 make zo, and addin 
5, they are 35; ſet down the 5 and carry 3. And 6by 6 
being 36, I add the 3 carried, which make 39; I ſet down 


the 9, and becauſe there are no more figures, I place the 3 


on the left hand. Alſo in the ſecond line, I multiply by 4, 
only obſerving, to put down the 8, which remained above 


the two tens to be carried, exactly under the 4, and fo on, 


as you fee in the work; and by adding the two lines to- 
gether, I gain the product. | 


Tut. Very well; but ſuppoſing there had been a cypher 
or cyphers in the multiplier, what would you then have 


cone with them ? N „ 
Pup. Juſt as I ſhould do with any other; I would place 

a Cypher under that in the multiplier, and.then go to the. 

next figure as before, 15 
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Tut. But ſuppoſe the cyphers were placed at the right 
hand of we multiplier, would you then proceed in the ſame 
manner! | 


Pup, ExaQly; for it is immaterial where the cyphers 


are placed, as this general rule for the operation admits of 


no exceptions, 
Tut. You give me much pleaſure, by ſhewing the 
grounds of what you have been already taught; and I am 


diſpoſed to think you are better acquainted with figures 


than you have repreſented to me. But we will not on that 
2ccount omit any material ſtep; as it is a delightful em- 
ployment to undertake the inſtruction of one, whoſe mo- 
deſty leads him to ſuſpect his own abilities, rather than 


one who pretends to be acquainted with every thing pre- 
paratory to the attainment of any particular branch of edu- 
cation. For it is not long ago that I was delired to inſtruct 


a pert forward puppy of this deſcription in Merchants? 


Accompts; and as he had been ſeveral years at a noted 

boarding- ſchool, and had a command of hand. which would 
have been a credit to the firſt counting-houſe in town, 1 
could not ſuſpect his knowledge of the neceſſary mercantile 
rules. Theſe circumſtances had almoſt induced me to lay 


aſide my uſual precautions in that reſpect ; but from a cer- 
tain volatility of diſpoſition which 1 ſoon diſcovered, I de- 
termined to abide by my general rule. How great then 


was my ſurprize, to find that | was unable to fix him to an 


thing which required attention; and that he was either ſo 
giddy, or ſo ignorant, that I never could depend on him 
to perform an operation even in common Multiplication. 
He was more or leſs under my direction for four or five 
months; but as he was too old to be chaſtiſed into regu- 
larity, too volatile to be induced to any ſteady application, 
and too vain and coxcomical to perceive his own wretched 


ignorance, he ſtill remains the ſame ſhallow-pated puppy 


as before. I juſt mention this as a contraſt to you; an 
that as I could never entertain the leaſt hope of good from 


the one, ſo I have every ſatisfaction in the proſpect of cer-= Þ} 


tain ſucceſs from the other. | 


Pup. You give me confidence in myſelf, Sir, by the Þ 


contraſt you have made, and I truſt I ſhall never abuſe that 


confidence; though no other conſequence could be ex- 
pected from a conduct fo inimical to the attainment of ra- 


tional knowledge. For though ſome ſtudies are naturally 
more pleaſing taan others, yet a certain degree of appli- 
| cation 


ful; without which, little progreſs can 
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e made. 

Tut. Very true, my young friend; and as we have faid 
enough upon this topic, let us proceed in order to the next 
thing to be conſidered. | | | 


cation muſt be neceſſary to make any 1 or delight- 


N 
Of Division of WHOLE NUMBERS. 


This is the moſt difficult of all the fundamental rules of 
arithmetic ; but I am inclined to think that you have not 
forgot the inſtruction of your earlier years. Yet, as it may 
be prudent to refreſh your memory, I will offer to you a 
few brief obſervations, which will fully explain this mat- 


ter to you; and this I ſhall do by means of proving the 


ſecond example under Multi,l:cation, thus. | 
Example, Let it be propoſed to diſcover how many 
times 6594387 may be had in 303341802? and the work 


will ſtand thus: 


6594387) :03341802(46, Anſwer. 
26377548 


39566322 
3956632 . 


*© 6c % © © © & 


Pup, In this operation, the number, called the dividend, 


in which the other is included ſome number of times, here 


to be diſcovered, being firit put down, we draw a paren- 
thetical line reverſed to the left hand, and there place the 


other number or diviſor; and drawing another parenthe- 


tical line to the right hand, for placing the quotient when 


found, we are prepared to begin the operation. But I with 


you would Kindly expreſs the rule for the operation; for 
tnough I know the method, I cannot fay that I can ex- 
plain myſelf with ſufficient clearneſs. 8 


Tut. Though I am ſatisfied you would expreſs yourſelf 


very properly, yet I readily comply with your requeſt. 


You ſhould therefore obſerve, if the firſt figure of the di- 


viſor is leſs than the firſt figure of the dividend, the fame 
number of figures mult be taken in the dividend as are in 


B 5 the 


— — —— ́——— M3222 ́IXIY— — — — 
— — — —.— ———— 
we y 
— ͤ— — —̃ͥ((— — — — — — — 
ts . 9 i ras 


— ̃˙ .... 
Son ——— 
— ag — * — — — 


the miſtake is to be rectified? 


10 THE YOUNG SAILOR'S SURE GUIDE, 


the diviſor; if it is equal, then ſee if the ſecond figure is 
not greater in the diviſor than in the dividend ; if it is not, 
the ſame number of figures in each will do. But if either 
or both the firſt and ſecond figure of the diviſor exceed 


| thoſe of the dividend, then you mult take one place more 
in the dividend than in the diviſor. Next ſeek how often 
the diviſor can be had in thoſe figures of the dividend, which 


put in the quotient, and multiply the diviſor by it, placing 
the product under the places of the dividend which are ne- 
ceſſary. This product, which mult never be greater than 


the figures above it, is to be ſubtracted from them, and to 
the remainder, which muſt always be leſs than the diviſor, 


if the work is right, bring down the next figure of the di- 


vidend; then proceed in the fame manner for the next 
quotient figure, and ſo for every one till the work is done, 


Pup. But I have heard it obſerved as the greateſt diffi- 
culty, when the remainder 1s greater than the diviſor, how 


Tut. It certainly is ; but a little attention to what has 


been obſerved would ſuffice for that purpoſe ; though when 
a boy has once puzzled himſelf, through inattention to any 
little circumſtance of a rule, he is commonly perplexed 


and bewildered. What you obſerve is only, becauſe a 
greater quotient figure is neceſſary, till the remainder is 
brought lower than the diviſor; and if your product is 
greater than the figures over it, the quotient figure muſt 
neceſſarily be made leſs, and if thoſe ere are leſs than 


the diviſor, a cypher muſt be put in the quotient, and 


another figure, if any, brought down from the dividend. 
Pup. 1 thank you, Sir, as theſe obſervations have per- 
fectly whetted my memory. And I begin to perceive the 


reaſon of your ſelecting the example above, which was to 


induce me to compare the operation in Multiplication, 


where the products are ſingly the ſame, only the laſt in 


one is produced the firſt in the other; but J ſuppoſe this 
is occaſioned by our beginning with the right-hand figures 
in Multiplication, as we begin with tlie left-hand figures 
in Diviſion. 28 hf | 

Tut. Your remark is juſt, and by exerciſing yourſelf 


in a few caſes, firſt by Multiplication, and then proving 


them by Diviſion, you will ſee every obſexvation explained 


by thoſe operations, 
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DIALOGUE IV. 
SECTION I. 
Of NoTATION of MIXED NUMBERS. 
©. Pupil. 


IJJHAT am I to underſtand by Notation of mixed. 


Numbers? 
Tut, By theſe I mean, ſuch numbers as conſiſt of more 


than one denomination, as pounds, ſhillings, and pence, 
in money; leagues, miles, and furlongs, in long meaſure z. 
degrees, minutes, and ſeconds, in motion, &c,. and by: 
Notation I underſtand, the reſpective tables, which deſcribe 
the relation of the ſeveral denominations to each other. I. 
ſhall therefore, in this place, lay before you the tables ne- 
ceſſary to be known, as they particularly relate to the ſub- 


ject propoſed. h 
| The Denominations of MoNEy.. 


Character. 


4 Farthings make 1 Penny, d. 
12 Pence 1 Shilling. J. 
20 Shillings = 1 Pound Sterl. 15 
N. B. ſtands for one Farthing. 
two Farthings. 
three Farthings. 


9 


5 


Dl 


The Denominations of AvolRDUPoirs W EIGHT. 
16 Drams make 1 Ounce. o. 
16 Ounces — 1 Pound. bh... 
28 Pounds — 1 Quarter. EE 
4 Quarters — 1 Hundred. cut, 
20 Hundred — 1 Ton. ton, 


The Denominations of Lonc-MgaSURE. 
3 Barley-corns make I Inch. in. 

12 Inches — 1 Foot. V. 
5 1 Yard. 3d, 

. 2. Yards, or 6 Feet 1 Fathom. 
220 Yards  «< - 1 Furlong. 
I 

I 

I 


— — 


8 Furlongs — Mile. In. 
3 Miles — League. le. 
20 Leagues, or 60 Degree. 


iles 


B 6 


next higher, and ſo on, carrying 1 for every ten as before 
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N. B. Though ſeamen reckon only 20 leagues, or 60 
miles, to a degree, yet there are nearly 69 miles and a 
half in a degree. To make this correſpond, their knots, 
by which they compute the thip's motion, are about one- 
{1xth more than the proper meaſure, 


The Denominations of TIME. : 

Character. 2 

60 Seconds make x 1 Minute. min, 1 
60 Minutes - - 1 Hour, Ho. ff 
24 Hours 1 Day. da. Þ 
. 1 - — ICC 5 
4 Weeks - I Month. mon, 55 


13 Months, 1 Day, and * common or 
6 Hours Julian Year, . 


The Denominations of MoT1oN. 


60 Seconds make — 1 Prime Min. 
60 Minutes — - 1 Degree, © 
30 Degrees = = I Sign, 2 8 


EO TE THO | 888 Gal. 
4 Quadrants, or 12 Signs a l ke 7 e 


3 | | ih 

Pup. I obſerve you have left out ſeveral tables, which are fol 
uſually given; but, as you obſerve, they are not likely to 
be much wanted in Navigation, and therefore I ſuppoſe 
you have omitted them. | 
Tut. That is my reaſon, as I ſee no cauſe at preſent to 
burden your memory with what is not eſſentially neceſ- 

fary to the ſubject. 

” — ZE a 

SECTION: Ih un 

| | 5 wm 

C/ AppiTIoN of MIXED NUMBERS. ry 

| 2 

Here follow a few examples for exerciſe; it is needleſs 60 

to give any particular rules, as you muſt always carry 1 for 0 

ſo many of any lower denomination as make one of the an 


in the laſt denomination, or the higheſt, on the left hand. 


3 ExAM- 


55 


r. 
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EXAMPLES. 
ORR EE CT OE Mig 8 


a — 
= to. 1 O 
— 

WI 
22 Oo DN w 
N 
= 


deg, le. mil. fur. 
1 


> d w 
[@>\ * 
wm w O N 


27 56 4 


N. B. Becauſe 12 ſigns make the circle of the zodiac, 


therefore we caſt away 12, and ſet down the remainder 6 


for the ſum of the ſigns. 
SECTION II. 
Of SUBTRACTION of MIXED NUMBERS. 


There is ſo very little difference betwixt the rule for this 
and whole numbers, that any particular obſervations ſeem 
unneceſſary. For if you have occaſion to borrow, you 
muſt always take fo many of that lower denomination as 
make one of the next ſuperior, and pay again by increaſing 
the lower number of the next denomination by 1. When 
er come to the higheſt denomination, and are obliged to 

orrow, you muſt do it by adding ten to the upper figure, 
and increaſing the next lower figure by 1, as in whole 
numbers. E 5 | 


EXAM- 
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= EXAMPLES. 
1 

Frem $25. 7 

Take 278 13 


Remains 545 14 


ciot. qr. Ib. oz. 
1 4 11 7 
7 * 21 13 


From 


Take 


K. 


DD. 
Þitss | ln“ 


Remains 7 3 15 10 


leag . ml. fur. | Q 7 t 
A 2 EB. From 79 15 
Take T Take 18 
5 


Remains 56 1 


1 — — 


SECTION W. 
Of MULTIPLICATION of MIXED NUMBERS. 


Pup. I ſuppoſe this is the ſame with what is called Com- 
nd Multiplication. 


Tut, The very ſame; and conſiſts in multiplying the 


price of any thing by the quantity, in order to obtain the 
whole value at the price propoſed. But I ſhall not per- 


plex you with many rules, as two or three examples, well 


explained, will give you a clearer knowledge of it than a 


multiplicity of directions. 


Example. What will 7 yards of cambric come to at 
| Gs, 6d z. per yard? | | 


„ 
6 62 

7 
F. 2 5 81 


2 


Here the farthings being firſt multiplied by the quantity, 


make 14 farthings, or three-pence halfpenny, when I carry 


the three-pence and ſet down the halfpenny. Then 6 
pence by 7 make 42, and the three carried are 45 pence, 


or 3 ſhillings and 9 pence ; ſetting down the 9 pence, and 
carrying forward the three ſhillings, 


7 make 42, and 3 carried are 45 ſhillings, being two 
T4 TT ON O'S ION pounds 1 


Remains 60 41 37 


Alſo 6 ſhillings by 


at 


* 
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pounds 5 ſhillings ; ſet down the 5 ſhillings and carry the 
wo pounds; and becauſe there are no pounds, therefore 
Z. dhe two pounds carried mult be placed on the left hand. 
Ei Pup. This is very clear; but ſuppoſe the quantity ex- 
3 ceeds 12, how is the buſineſs then to be done? 
— 2 Tut. If it is found in the Multiplication Table, the two 
oO numbers which make it muſt be uſed one after the other, 
— and the laſt product will be the anſwer. But if it cannot 
be found there exactly, find ſome number near it, and 
multiply by the two which make that, as before; and ſe- 
parately multiplying the price of the integer by as many 
as it is ſhort of or exceeds the true number, adding that 
value to the laſt product if it was leſs, or ſubtracting it if 
it was more, and that ſum or difference will be the true 
anſwer. An example of each will make it eaſy. = 
Ex. 2. What will 32 yards of ſuperfine broad-cloth 
come to at 175. 3 2d. per yard ? EE 


i N 17 3x 
m- | 4 
the 4. 1 8 
the | 8 
der- OG ns. 
well 1 27 13 4 Ai. 
ma 87 75 at 8 8 

Ex. 3. What will 46 ounces of ſilver plats be worth 
at the rate of 5s. 74. per ounce ? 

5 . 


3 * 


— 
— 
FF 


o at 


| 12 13 12 
2 fo TOs 


| . 12 18 9 | Anſ. 


Pup. In the firſt of theſe examples there is no difficulty, 
becauſe 4 multiplied by 8 make 32; and I think I 3 
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the reaſon of the latter, for 5 multiplied by 9 being 45, not 
therefore 1 added will make 46, the quantity given. you 
Tut. That is the very obſervation I wifhed you to make; f 
and you will in like manner find it eaſy to add the value of tho 
2 Or 4, Or 4, whenever neceſſary, We ſhall therefore Pic 
proceed to the next. | 1 
| ug ESSE? you 
SECTIONEY: . - 
Of DivisIoN of MIXED NUMBERS, 67 
Pup, This, I preſume, is the ſame as Compound Di- a 
viſion. _ | E 
Tut. Certainly ; and the ſame means muſt be taken, 
when the quantity exceeds 12, as in Compound Multipli- 
cation, for finding what two figures multiplied by each 
other will produce the given number. You then divide, 
firſt, by one of them, and that quotient by the other, and 
the laſt quotient is the anſwer, I ſhall give you an e- 
ample of each. Cs s 
Ex. 1. When 7 yards of cambric are ſold for 2/. 9 
55, 945, I deſire to know what that is per yard? 9 
5 5 
7) 2 5 92 
06 6: Hf 7 
Ex. 2. If 32 yards of ſuperfine broad cloth coſt 274. 4 
135. 44, how much is that per yard? | = 
i 
40 27 13 4 
$) 6 18 4 
Pup. But ſuppoſe ] ſhould find it neceſſary to divide by 5 1 
fome number, which cannot be found in the table, and MF at c 
therefore cannot be divided by two other ſmaller numbers; FF wh 
what muſt be done in that cafe? _ | 7 
Tut. This is the moſt difficult part of Compound Di- cou 
viſion, and too frequently overlooked by teachers; 1 am BY lil 


not. 
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you were never probably inſtructed in it. | 
ke; | Pup, It is wholly new to me; and I ſhould not have 
e of thought of it, if the third example in Compound Multi- 
fore MI plication had not reminded me, : 

Tut. You ſhall be ſatisfied in this likewiſe : in preſenting 
you with the example and operation at large, you wil 
cleatiy perceive the nature and reaſon of it, and will have 
little need of formal rules. 


455 not therefore ſurpriſed at your aſking this queſtion, becauſe 


for 121. 185, 94. how much is that per ounce ? 


„ „ ts 


12 18 9 3 
20 ſhillings in a pound. 


e A 
Nr 


D 
— 
— 
1 
. 


1 
18 add. 
46) 258 (5 ſhillings, 


230 


Dp 
7 
87 
8 
4 
9 
BY 
Xo 
<8 
4-23 
9 
bees 
KEY 
ex- 
— PE oe 
5 
el”. 
* 
2 
3 
1 7 
1 
54 
A 
9 
+ 
4 2: 


12 pence in a ſhilling, 


9 add. 
46) 345 (7 pence, 


farthings in a penny. 
46) 92 (2 farthings. | 


by FF Pp. So!] find you muſt divide by the whole number 
and det once, when no two numbers in the table can be found 
ZJ whole product will be equal. we] 


FJ could not have 46 in 12, therefore I multiplied by 20, the 
am BY illings in a pound, and then added the given N 
1 | "his 


Ex. 3. When 46 ounces of ſilver plate are purchaſed 


Tut. Always; and you may perceive that, becauſe I' 
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This divided by 46 making 5 ſhillings, the remainder was 
multiplied by 12 into pence, adding the given pence, By 
dividing again, we have 7 pence ; and in like manner the 
2 farthings are found, 'I'hus the price of one ounce was. 


55. Fo | 


1p. This is very plain, and 1 wonder that I have not 


| before met with it; for if my memory does not greatly de- 
ceive me, it is wholly new to me. = 


Tut. It is not indeed very commonly noticed by teachers 
or authors; but you will meet with it in my Plain and 
Familiar Guide to the Knowledge of Arithmetic, where the 
ſeveral variations and circumitances of compound multi- 


plication and diviſion are very fully treated. 


—— BO a . & 


DIALOGUE V. 
Of REpucTioNn. 
Pupil. 5 
1 Have often heard that Reduction is a very tedious and 


diſagreeable rule; though J cannot ſay, from my own . 


recollection, what foundation there is for the remark. 


Tut. Nor J neither; for I think it is as pleaſant a rule 1 
as any in the ſcience of arithmetic. It depends only upon 


two general principles, founded on the two preceding 


rules of Multiplication and Diviſion. By the firft, all de- 
nominations of greater value are brought into thoſe of leſs 
value; and by the ſecond, thoſe of leſs value are brought 
into ſuch as are of greater value. And in both caſes, you 
muſt multiply or divide by as many of the leſs as make one 
of the greater. For if I deſire to bring pounds into ſnhil- 
lings, becauſe ſhillings are of leſs value, I multiply the 1 


pounds by 20; as 20 ſhillings make one pound. Or if J 


with to bring ſhillings into pounds, I then divide the ſhil- 


* by 20, becauſe pounds are of greater value. 


up. This ſeems eaſy enough, and I ſuppoſe that a few 


examples will make it very clear to me. 


Tut. I do not doubt it; and it is ag probable that many 
oys and girls, have 
been ſuffered, from miſmanagement, to loſe their time, 


young men, but more particularly 


and 


3 
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and remain in ignorance, when a very little inſtruction, 


ſeaſonably adminiſtered, and agreeably communicated, 


would have been productive of the happieſt effects. But 


indeed, from our preſent prevailing mode of education, 
diſappointment muſt generally enſue; a fault in which 
both parents and teachers are equally culpable, and in 
which they are mutually in the predicament of deceiving 
and being deceived. For to expect that the human mind 
ſhould be capacious enough, in an early and uncultivated 
ſtate, to comprehend ſo many objects at once as are gene- 
rally preſented to it; is as inconliſtent as to ſuppoſe that 


a child ſhould be able to contend with a man of Herculean 


ſtrength. But teachers too frequently tinſel over this fal- 
lacious bait, and parents too commonly ſwallow it with 


avidity z cuſtom indeed may make it n in the 


former (as the bread of themſelves and families may de- 
pend upon it), yet it never can excuſe them from the 
crime; but no plea can palliate the conduct of parents, 
who, contrary to all reaſon and the true intereſts of their 


children, multiply the objects of education, and thereby 
ſhackle the maſter's hands, however willing to break from 


his chains. I had a few more thoughts to urge, but J ſhall 
keep you from the main buſineſss. 4 
Pup. You are very obliging; but as you have already 


convinced me that we ſhall have little trouble in reduction, 


* 


I would deſire you to proceed. 


Tut. J thank you, and perhaps you may receive ſome 


hints to confirm your own ſentiments from what I ſhall 
tarther obſerve. In education, then, one principal object 


is ſufficient at a time, to which reading and other ſmaller 
matters ſhould be a kind of under-plot to relieve the mind 


from exceſs of attention to one thing. If the languages 
are ſtudied, they are ſufficient to engroſs the mind fully; 


and writing and reading will eri intervals of re- 


laxation from thoſe dry ſubjects. any branch of the 


mathematics is your purſuit, let that be your object, with 


ſome ſimilar relief. But if you wiſh to have two or more 
principal objects in view; if you with to learn the claſſics 
particularly, and are equally anxious to become acquainted 


with ſeveral branches of the mathematics at the ſame time, 


and perhaps alſo the French language is to be in the train; 
all theſe things together make a gaudy ſhew, .but I will 


venture to pronounce there will be more ſmoke than fire, 


A few phenomena may perhaps appear in an age; but for 
LT a one 
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one who ſucceeds in this manner, ninety-nine miſcarry, 
and by, graſping at every thing gain nothing. What was 
obferved by a perſon of great buſineſs and various purſuits, 
in anſwer to an enquiry how he got through it, is equally 
forcible in this caſe; * I perform one thing ata time, ſays he, 
and by this means I have leiſure for all my concerns.” Youn 
perſons alſo ſhould learn one thing at a time, if they with 
to arrive at a general knowledge; and when that is attain- 
ed, they may proceed to ſome other branch of education, 
_ this way only can they reaſonably hope to ſuc- 
ceed. | 
Pup, But ſome perſons have not only a good knowledge 
of the mathematics, but are critically learned in the claſ- 
{ical languages, and ſome alſo in the French. You will 
oblige me by communicating, in a few words, your opi- 
_ of the beſt method of attaining ſuch general know- 
edge. | . 
Tut. I need not remind you of the old proverb, that 
Every man's noſe will not make a ſpoeing- Horn, to convince 
you that every capacity is not adequate to ſuch univerſal 
attainments. But the moſt lizely method of ſucceſs, is, 
to purſue the claffics through the firſt years of inſtruction, 
till the age of 12 or 13; for writing is a mere mechanical 
exerciſe, and no way burdenſome to the memory, and the 
knowledge of our native tongue muſt probably be ſo well 
eſtabliſhed before that time, as to become a matter of 
amuſement only. The mind will then be ſufficiently 
_ enlarged to receive inſtruction in figures, and in 12 months 
(if capacity and genius are not wanting) fuch a progreſs 
will be made as muſt abundantly compenſate for the neg- 
lect of them in the preceding period, Such parts of the 
claſſics as have been already acquired, may then be ſub- 
ſtituted as amuſements to relax the mind; with this ſa- 


tisfaction, that nothing which has been attained is aban- 
doned, or in any danger of being forgot. What advan- Þ 
tages then may not be expected, from inſtruction in the 


mathematics for 12 or 18 months longer ? 


Pup. J thank you very ſincerely for this ſeeming digreſ- 4 


ſion, and muſt admire the rational plan you have deſcribed 


for an univerſal education. For though you have not 
mentioned the particular ſtage in which you would recom- 
mend inſtruction in the French or any of the modern 
foreign languages, I can eaſily perceive your wiſh to defer 
them at leaſt till a competent knowledge of Latin is at- 
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tained; and probably 13 or 14 might be ſoon enough to 


egin this new employment, or if opportunity of attaining 


it ſhould not be doubtful, the leſs it interferes with your 
other {tudies, the better. | 


Tut. You have fully expreſſed my opinion of this mat- 


- 


ter; and now I think we have nothing to do but to give the 


neceſlary examples in reduction. | 


Pup. I ſhall pay due attention to them; and I doubt not 


of comprehending them ſpeedily. 
Tut, 1 ſhall firſt preſent you with an example in money 
of reduction by multiplication. —_ | 
Ex.1i. Reduce 376/. 155. 7d. into ſhillings and pence. 


5 


376 15 7 
20 


- 


7535 Sil. 
I2 


— . —ͤ— 


90427 pence. 


Pup. Here the pounds are multiplied by 20, and the 15 
ſhillings are added into the product, which make the ſhil- 


lings; and theſe again are multiplied by 12, and the 7 pence 

added, which make 90427 pence. This is very plain. 
Tut. J am very glad of it; and ſhall now give you 

another in money, of reduction by diviſion. 


Ex, 2, In 90427 pence, how many ſhillings and 


pounds ? | 
12) 90427 pence. 


2]o) 75315 foil. and 74. over. 
£376 15 7 


— _— 


Pup. Here the Pence are divided by 12, becauſe 12 pence 


make a ſhilling, and the 7 remaining at the laſt figure muſt 
be pence ; alſo the line of ſhillings being divided by 20, 
becauſe 20 ſhillings make a pound, the 15 remaining muſt 
be ſhillings. Hence the anſwer is 376/. 155. 7d. 


Tut. It will be needleſs to give examples in farthings, as 


al ſums are done by the fame method; a few in the re- 
eCtive meaſures will fully ſuffice our preſent purpoſe. 
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Ex. 3. Reduce | 17 ct. 3 qr. 171h, into ounces. 
Cut. gr. tb. | 
ES. Sy 
4 


71 *. 
28 


E 


575 

143 and 
2005 16. 
18 
12030 
2005 


32080 0%, 


Ex. 4. In 32080 ounces, how many cwt? 
x 28) . 
16) 32080 (20053 71 (17 
1 _ 4. 
Ogo 8 
80 28 28 
Anſ. 17 cwt. 3 qr. 171b, 
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Ex. 5 In 77 leagues, 2 miles, how many furlongs ? 
Le. MH. | | 
T7.» 


233 miles, 
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Ex. 6. Reduce 1864 furlongs into miles and leagues, 
8)1864 furl, 


3) 233 mil. 


— — — 


Leag. 77 2 Av. 
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Ex. 7. In 17 months 3 weeks, 3 days, how many hours 


and minutes ? 
| Mo. V. D. 
i os OD 
71 weeks, 
. 7 | 
502 days. 
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722880 min. 
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Bs, 8, Reduce 722880 minutes into weeks and months, 
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Anſ. 17 months, 3 weeks, 5 days. 
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Ex. 9. Reduce 75 degrees, 15 minutes, into minutes 
and ſeconds, 8 | 


75 15 
60 
4515 Min. 
60 
k | 270900 ſec, 


Ex. 10. In 270900 ſeconds, how many minutes and 


degrees? | 
| 6]0) 2709000 


6 lo) 45115 min, 
, An. 


75 15 degr. 5 


Theſe are ſufficient to ſhew the nature of reduction for 
every uſeful purpoſe of navigation; we ſhall not there- 
fore ſpend time in dwelling upon ſubjects which are 
founded on the ſame general principle, but proceed to the 
Rule of Three, the grand corner-ſtone of every pro- 
ceſs in navigation, and which therefore demands peculiar 


attention. 


Pup. Has this art then ſo much connection with the 


rule of three, as you ſpeak of ? 


Tut, Yes; the importance of it is ſuch, that in vain : 
does any perſon pretend to the practical knowledge of it, 
who has not the principles of it, as we ſay, at his fingers 
ends. For although there are tables of latitude and de- 
parture framed for the uſe of thoſe who either cannot, or 
will not be at the trouble of a regular operation; we can- Z 
not recommend an entire reliance upon them, becauſe the 
greateit care can ſcarcely prevent their being often miſ- 
printed, and any miſtakes of this kind, if not timely reme- 


died, may be of the moſt fatal conſequence, 


leaſt, it is neceſiary that per 
be qualified to examine the truth of them. 
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Pup. I am perfectly of Your opinion; and to ſay the 
ons who uſe ſuch tables ſhould © 
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DIALOGUE VL 
Of the RULE of THREE. 
Tutor. 5 
HOUGH this is frequently called the Rule of Pro- 
portion, or the Golden Rule, it is more commonly 
known by the name we have given it. For this expreſſes 
the nature of it more conciſely, and yet more fully, than 


either of the other titles. Here we have always three 
numbers or terms given to find a fourth; of which two are 


of one denomination, whether money, weight, meaſure, 


Kc. and the other of ſome other denomination, or, if not, 
plainly diſtinguiſhed from the former by ſome circum- 
ſtance of length, breadth, height, if in meaſure; or by 
ſome particular name, as intereſt, premium, &c. if in 
money. DR Pn 

Pup. But as you have obſerved that ſo much of naviga- 


tion depends upon © ola knowledge of this rule, I hope 


ou will not be induced to paſs it over lightly; for I 
ſhould be better ſatisfied to reſt ſome days here, than to 
be ſubject hereafter to uncertainties. 5 

Tut. Your ingenuous remark gives me great pleaſure; 
but there is not ſo much danger of commutting errors of 
this fort in navigation, as in common figures, notwith- 
landing the univerſal application of this rule. In every 


operation of a common nature, there are always given two 


numbers in motion and one in meaſure, to find another in 
mealurez or two in meaſure and one in motion, to find 
2 in motion. But this will be farther explained by 
and b 7. | | . 
Pup, Then the difficulty is much leſs than I apprehend- 
0 which much abates my anxiety for enlarging upon 
this rule. ; Hh CT: 
Tut, You will find it in general eaſy, as you will always 
be ſupplied with plain directions in every {tage of the bu- 
incls, So that I may here content myſelf with a ſhort 
ule, and an example or two, as ſufficient to elucidate this 


Bs 
matter. N 


Rol z. Having diſtinguiſhed the three terms, of which 


N the two of one kind or nature muſt have the firſt and third 
ce, the ſingle term muſt therefore have the ſecond place. 


but to know which of the two mult be put in the firſt place, 


fact, 
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fact, for that is the term; the other which moves the 
queſtion will therefore be left for the third place. Then 
reduce the firſt and third terms to the ſame denomination, 
if not given, and the ſecond to the loweſt denomination 
mentioned; multiply the ſecond by the third, and that 
product divide by the firit, and the quotient is the an- 
fwer. But obſerve, that whatever denomination the 
ſecond term was reduced to, this anſwer will be the ſame; 
and if neceſſary, muſt be reduced back by diviſion to the 
| higheſt denomination, if it will admit of it. This will 
be the anſwer to the Queſtion in its proper denomina- 
Hon. | | | 5 
Ex. 1. If 17 yards of cloth coſt 111. 10s. 2d. 2, how 
much will 5 yards and a half coſt ? 
yards * „ 
oY TIO | 3% OO ( abi 
4 a. 4 
68 230 22 
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Here, the 17 yards and the 5 yards and a half being of 
the ſame nature, that is, both meaſure, are the firſt and 
third terms; conſequently the money is placed for the 
ſecond term. Then, as the 17 yards colt that money, 
which is the ſuppoſition of fact, that muſt be the firſt 
term, and the 5 yards and a half will then become the third 


term. Now the ſecond term being reduced into farthings, 
the loweſt denomination mentioned, and the firſt and third 


terms being both 'reduced into quarters, becauſe of the 
two quarters in the third term, the work is prepared. 
Multiply the ſecond by the third, and divide the product 

by the firſt ; the quotient 3575 is the anſwer in farthings. 


Reduce this into pounds, and it makes 31. 145. 53d. for the 


value of 5 yards and a half, © | | 
Le. 2. If I buy 50 ells of cambric for 19/7. 15s. 10d. 
how much may I have for zl. 35.44,  _ 


„„ „% 06 
V 8 13 
20 | 760 40 
395 3900 63 
12 350 n 
4759 475'0)3800{o(8 760 
3300 8 


SEX» Af. 8 ells.. 


Here, the two terms of a like nature are money, and the 
odd term is meaſure, which muſt therefore have the ſecond 
place; and as the 19/; 15s. lod. was the money which that 
given meaſure was ſuppoſed to coſt, therefore it is put in 
the firſt place, and the other in the third. Then the firſt and 
tiird terms being both reduced into pence, and the ſecond 
being only of one denomination, multiply the ſecond and 
third together, and divide by the firſt, and the quotient 8 
is the anſwer; and as the ſecond term was called ells, this 
muſt be ells, and therefore 8 ells may be had for 3/. 3s. 44. 

Pup. This ſeems to be ſo plain, that any youth of com- 
mon capacity can ſcarcely miſtake it; and I begin to 
think there is leſs difficulty in this rule than is generally ap- 
prehended. 3 | EE 

Tut. It is but too common for young perſons to mul- 
tiply difficulties, when a _ ſteady attention would con- 
| 1 


vince 
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vince them that none exiſt ; that indeed there would ſcarce. 
ly be an appearance of difficulty, if every new propoſition 
or rule was not conſidered as a bugbear, and if the ima- 
gination did not groſsly miſrepreſent it as a phantom or a 
monſter to intimidate its approach. But like all other 


 hobgoblin ſtories, if you ſcrutinize the real foundation 


and merit of the report, it vaniſhes 1n air and ſmoke, and 
the moſt credulous are almoſt aſhamed of their weakneſs. 

Pup. I thank you heartily, Sir, for this compariſon ; 
and to acknowledge the truth, there 1s but too juſt cauſe 
for the application. For this puts me in mind of the pro- 
digies and wonders which I have heard related, when a 
mere child, that have often made my hair ſtand erect on 
my head; a fine way of inſtructing children! you will 
ſay, though very common. But theſe terrible ſights have 
commonly ended in the diſcovery of a white horſe, perhaps, 
in a dark night ſtrolling abroad in ſome ſolitary place, or 
a cat, or a calf, or in twenty other innocent things ; about 
which ten thouſand ſtories have been raiſed, by the com- 
bination of a fertile imagination, a weak judgment, and 
a fondneſs for ſomething marvellous. 


Tut, It is a great happineſs when reaſon is ſufficiently 


matured in manhood, by means of good inſtruction and 
education, to break through the ſhackles which our old 
fooliſh, doating nurſes have taken ſuch pains to faſten upon 
us. For however we may reſpect them for their care of 
our bodies, we are leſs frequently beholden to them for 
their attempts to fix ſuch impreſſions on our minds. But, 


thank God, theſe fooliſh and ſuperſtitious fancies are daily 
lofing ground, and we may hope that the riſing genera- 
1 1 þ 


tion will wholly exterminate them. 
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0 CID NIRO! 


CHAM 
DIALOGUE I. 
Of the Nature of DeciMaLs, or DRECINAI F RACTIONS, 


Pupil. 


| N Have often heard the name of Decimals or Decimal 


Fractions ; but as I never underſtood the meaning of 
them, this will inform you that I am now altogether un- 
acquainted with the ſubject. | | 

Tut. | ſuppoſe then that you have been formerly in- 
ſtructed in what are called the mercantile Rules of Arith- 
metic, which is very proper for thoſe who are deſigned for 
trade and buſineſs of that kind; but theſe may be revived 
ealily at your leiſure, ſhould you ever have occaſion for 
them, and therefore we ſhall confine ourſelves to what 
more immediately relates to Navigation, in which it is 


adviſable to have ſome notion of decimals. 


* I thank you, Sir, for this mark of condeſcenſion; 
and J am ſatisfied that in due time I ſhall be acquainted 
with your reaſons, ſo that I am prepared to hear your 

Tut. That every thing in itſelf; conſidered as one, is 
called an unit or integer, has already been intimated in 
ſhewing the nature .and properties of figures in general. 
But yet this integer may be ſuppoſed to be made up of 


ſeveral leſſer quantities; as a pound is made up of 16- 


ounces, a yard of 3 feet, or 4 quarters, or 36 inches, a 
agen of 3 miles. Re 


up. And in like manner, a ton may be conſidered as 


compoſed of 20 cwt. and one of thoſe as one twentieth. 


part ofa ton; and a degree, as compoſed of 60 minutes, 


and each of theſe as one ſixtieth part of a degree. 
Tut. You are very right, and this will lead us to explain 


the meaning of a decimal fraction; for the parts into which 
any integer or unit is ſuppoſed to be divided, are called 


the fractions of that integer. Hence, as one hundred 
Fe 1 . weight 
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weight 1s the twentieth part of a ton, it is thus briefly ex- 
_preiled, 20; alſo one minute, which is the ſixtieth part of 
a degree, is thus wrote 5, and ſo for any other. Here 
the number of parts into which the integer 1s ſuppoſed to 
be divided, 1s placed below the line, and 1s called the de- 
nominator; and the one, in each inſtance, whether cwrt, 
or minute, is ſet above it, and is called the numerator, 
But theſe are called vulgar fractions, and differ from deci- 
mals; it being neceſſary to ſhew the nature of fractions in 
general, before we attempt to explain ſuch as are parti- 
Cular. | | | | 

Pp. Aredecimals then a particular kind of fractions! 

Tut, They are, but differ from vulgar fractions in one 
very eſſential circumitance, which renders their manage- 


ment much more eaſy and expeditious ; for the integer is 


always ſuppoſed to be divided into 10, 100, 1000, 10000, 
&c. parts. If the integer is firſt divided into ten parts, 
and each of thoſe parts into ten others, &c. we obtain the 
foundation of decimal fractions. 1 
Pup. But is there any reaſon for this diſtinction of names 
in vulgar and decimal fractions? . N 
Tut. There is; for as vulgar fractions ſhew, from the 
nature of the word, that the integer may be divided into 
any common number of parts, ſo decimals ſhew the integer 
to be divided only into ten parts, or in ſome other ten- fold 
proportion. The Latin word vulgaris, ſignifies common, 
as the Latin decem denotes ten; and ſhews one to be ge- 
neral, and the other particular. 


DIALOGUE II. 

Of NoTaTION of DECIMALS. 
1 Hope you ſufficiently comprehend the nature of fractions 
in general, and the properties of decimals in particular; 
for we ſee that they have ſo much the nature of whole num- 
bers or integers, that it is only neceſſary to ſeparate them 


from each other by a point or comma. Hence the follow- 
ing table will give you the fulleſt idea of their very foun- 


dation. . . 
TABLE. 
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W You will oblige me, Sir, by explaining this 
table. 4 = is 
Tut, Very readily ; for you will perceive the fame ten- 
fold decreaſe in every place from the left hand to the right, 
both in the whole numbers and decimals. If you begin 
at units, the right hand places are all decimals, which 


decreaſe in this proportion; and the left hand places are 


integers or whole numbers, which increaſe in the ſame pro- 
portion. Thus 3.7 is 3 183 0.9 is 53 27.17 is 27 2&6 5 
5.008 is 5 1888, &c. . 

Pup. I think this is very plain; though J have a little 


doubt as to. the laſt, where the 8 is removed by the two 


cyphers into the place of thouſandth parts. Is not that 
the reaſon why you call it 5 55350! | 

Tut, It is fo; for whatever figures or cyphers the in- 
termediate places may conſiſt of, the laſt place on the right 
hand will ſhew the value of the ie as the laſt place 
on the left determines the value of the whole number. 


Pup. You have made every thing ſo plain to me, that I 


think you may venture to proceed. 
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DIALOGUE Il. 
Of REDUCTION of DECIMALS. 
. 


1 Comprehend ſo far the nature of reduction, that it muſt 
L conlti{t in bringing numbers of one denomination into 
thoſe of other denominations, either greater or leſs, but 
ſo as to retain the ſame value. But why do you firſt begin 
with reduction ? ” 

Tut. Becauſe it is frequently neceſſary in decimal frac- 
tions, as well as in vulgar fractions, to reduce numbers in 
like manner, to prepare them for addition, ſubtraction, 
&c. By this rule vulgar fractions are converted into de- 
cimals of equal value, or the value of decimal fractions 


diſcovered in the reſpective denominations of the integer. 
Theſe are the two general parts of reduction of deci- 


mals 
PRO P. I. To reduce a vulgar fraction into a decimal. 

Rule. The denominator ot the fraction being placed 
for the diviſor, and the numerator for the dividend, add to 
it as many Cyphers as are neceſſary, firſt placing a point 
or comma, and divide till you have no remainder, or have 
g or 6 places of decimals. As many cyphers as you added 
in the dividend, you muſt have ſo many decimal places in 
the quotient, | | 


Ex. 1, Reduce ̃; into a decimal. 


4) 3. 000. 75 Anſ. 
| 285 


20 
20 


Ex. 2. 


ti 


e 
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exactly true? 
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Ex. 2. What decimal is equivalent to the vulgar frac- 


tion ©: 


N 7) 5. oo. 7142857 Af. 
„ 


10 

7 

pus 
28 ; 


20 


| O | 

In the firſt of theſe 8 if is plain that I have only 
occaſion for two cyphers, and there being no remainder 
the work terminates z where the decimal .75 is in a vulgar 
fraction +45, as before explained, and is equal to the 
given fraction 2. In the ſecond example, I have annexed 
ſix cyphers, and a remainder of 5 being {till left, ſhews 
that if more cyphers were added, the ſame quotient figures 
would be repeated for vue. PS 

Pup. But when I meet with ſuch kind of quotients, 
what am I to do with them, as I cannot have a decimal 

Tut, Neither can it be expected in all caſes; as no 
particular proportion of numbers can poſſibly be adapted 
ſo exactly as to apply generally. For as | obſerved, de- 
eimal fractions are a particular ſpecies of fractions, but 
vuigar fractions are univerſall. | 

Pup. But is there no way of obviating this inconve- 
nience? For I muſt acknowledge that I am a very great 
advocate for ſtrict truth, whenever it can be attained. | 

Tut, There is a method, which in matters where very 
great nicety is neceſſary, might be attended to; but as 
navigation does not require ſuch minute inveſtigation, 


and as the acquiring a N knowledge of circulating 


5 decimals 
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decimals would engroſs too much valuable time, I think it 
had better be omitted at preſent. If you pleaſe to heſtow, 
ſome attention on the ſubject in future, I ſhall then men- 
tion to you ſome authors which may aftord every uſeful in- 
ſtruction for that purpoſe. | 2 5 | 

Pup. I thank you, Sir, for this ſeaſonable information 
mw I think we may venture to go on with our preſent ſub- 

Tut, That was my deſign, as I have only to obſerve one 
circumſtance and that is, to drop the work, after 3 or 4. 
places of decimals are obtained, as ſoon as your remainder 
is ſmall compared to the diviſor. For then you will ſeldom 
experience any conſiderable error in your operations. 


Ex. 3. Reduce 7 ſhillings to the decimal of a pound 


ſterling. 
20)7.00(.35 An. 

60 Is 

os 

100 
Here as 20 ſhillings are equal to one pound ; hence the 
equivalent vulgar fraction is 25, and the correſponding 
decimal is. 35, equal to 535. 1 1 8 
Ex. 4. What decimal of a league is 5 furlongs? 

24) 5. ooo. 2083 An. 
n N 


* 


72 
Here, as 24 furlongs are one league, the vulgar fraction 
equivalent is £;, and the correſponding decimal as above is 
nearly 3888 Or. 2083. But the 8 remaining ſhews that, 
by diviſion, 3 would continue to be the quotient figure, 
ad infinitum. = DET TO „ 
Pup. But ſuppoſe that the number of figures in the 
quotient ſhould not be equal to the number of cyphers 
annexed in the dividend?  _ 1 
| 3 VR | | Tut. 


J2;³; 88 
PTT 


18 


on 
18 
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he 
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Tut. That is a very frequent caſe ; and indeed it will 
always be fo, if the numerator or figures to be put in the 


dividend are leſs than , part of the divifor, when you muſt 


prefix one cypher; and if it is leſs than d part of the di- 
viſor, two cyphers muſt be prefixed, immediately after 
the decimal point. You ſhall have an example of each. 


Ex. 5. What decimal of a degree is one minute? 


dy meg erage Anſe 
* 99. ., 


400 
360 


400 
360 


A . Ta 
Here, after annexing 5 cyphers in the dividend, I have 


only 4 quotient figures; hence I prefix a cypher as above 


to make them equal, 


Ex. 6. Reduce 5 minutes 15 ſeconds to the decimal 
of a ſign. „„ 


8 e 
50 60 
1800 315 | 
wk : | 
108888 | 108000)31 5.000000(.002916 Af. 
| 216000 38 | | 
_= 990000 
972000: 
380000: 


Lo8000 


720000 
648000 


72000 


C 6 Here: 
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Here the denominator or diviſor being a ſign, is reduced 


into ſeconds, and the given number alſo into ſeconds; 
when, by annexing cyphers, and dividing as before, we 
fall ihort two places in the quotient of the cyphers annexed 


in the dividend. Hence the reaſon of prefixing two cy- 


phers in the quotient, The remainder alfo being the ſame 
as that immediately preceding, ſhews that the quotient 
figure 6 might be carried on at pleaſure. | 

Pup. This ſeems to be very plain, and a little reflection 
will entirely fix it on my memory. | | 

Tut. You give me pleaſure, and therefore I think we 
may go on to the other branch of Reduction. 


Prop. II. To find the value of any given decimal in 
money, weight, meaſure, &c. 


Rule. Multiply the given decimal by the number of 


the next inferior denomination contained in one of the ſu- 


perior, cutting off the ſame number of decimal places in 
the product. Alſo multiply the remaining decimal in like 


manner into the next lower denomination, pricking off 


as before; and ſo on to the loweſt denomination, or until 
the decimal places become ſo many cyphers. | 


a So, 1. What is the value of .675 of a pound ſter- 
Uung ! | | 255 
675 


20 ſhillings in a pound. 


Shillings 13.500 
1212 pence in a ſhilling. 


Pence 6,000 uf. 135. 64. 


Here, the decimal being multiplied by 20, the number 


of the next denomination, by cutting oft the three places 


on the right hand, you have 13 on the left for ſhillings ; 
and multiplying the. 500 decimal parts remaining by 12, 
and pricking off the three places, you have 6 on the left 


for pence, and nothing but cyphers of no value on the right. 


Hence the value of. 675 of a pound is 1359. 64. 


Ex. 
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in miles, furlongs, and . 
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Ex. 2. What is the value of 847 5 of a pound . 


475 

„ auth 
12 
D. 11. 40 
e LNeL: | 


. 1.6000 Anſ. 16s. 114.3. 


This operation is the ſame as the former, only it is 
brought into farthings, and 4; of a farthing remain at laſt, 


Ex. z. Reduce .695 of a league. into its proper value 


bog 


Fur. | .680 | 

Fans 220 
13600 

_ 1360 


| Yar, 149.600 
45. 2 Miles, o Furl. 149 Yards. 


Ex. 4. What is the proper value of 7857 of a degree 
in minutes and ſeconds ! ? 


7837 
60 
Min. | 47. 0220 
| 60 
Sec. 1.3200 . 


Anſ. 47 Minutes, I Second. 3 
P 2 
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Pup. There is really no difficulty at all in comprehend- 


ing the nature of theſe operations; and if the other rules 
in decimals are fo very eaſy, I believe we ſhall make very 
ſhort work of it. 05 

Tut. I am happy in, this obſervation; for perſons of a 
generous and enterpriling diſpoſition ſeldom wiſh to wait 
longer in an anti-chamber, than till they can be inſtructed 
in a few neceſſary forms preparatory to an audience. For 
of. * nature may all our preſent employment be conſi- 
dered. | | | 
Pup. I thank you, Sir, for this pleaſing alluſion, which 
is peculiarly applicable in the preſent inſtance. | 


AA QEALOGGUEIT.: 


8 EC. TION I. 
Of ADDITION of DECIMAIsò. 
Tutor, 
THE few days reſpite which you have had ſince our 
* laſt conference, have not, I dare fay, been ſpent 
wholly in indulgence ; fome hours have been occaſionally 


employed, I perſuade myſelf, in confirming thoſe rules in 
your mind which I have already given you. 


Pup. To confeſs the truth, I have ſcarce * them 


one hour's ſerious conſideration ſince our laſt meeting; 
for my friends have ſo wholly engroſſed my attention, and 
the pleaſures and amuſements they have indulged me with 
have had ſo grateful a relith, that I have ſcarce had any 
leiſure to think upon buſineſs. =, 


Tut, That may perhaps, in ſome meaſure, be attributed 


to other cauſes than thoſe you are at preſent acquainted F 


Pup. Your obſervation raiſes my curioſity ;- for I had : 
not thought of any cauſe ; though I confels, that the ſin- 


gular attention which was paid to me, was not without 


tome degree of ſurpriſe. 
Tut. W 


longer keep you in ſuſpence. This was a little ſcheme of z 
mine, to try what effects it might have both on 1 , 


ell, then, as I know your diſpoſition, I will not 


our 


pent 
ally 
s in 


hem 
ing; 
and 
with 
any 


uted 2? 


inted 


had 


p a , — eat tet EET TO 6 
r er r v / » » » ¶ T 2 TOI at os, 1 
23 3 OCs 3 5 Ws 


ſin- 


thout 


not 
ne of 


Ur ſelf 5 
and. 


AND SCHOLAR'S BEST INSTRUCTOR. 39 
and your friends; for as I knew that you had conſider- 
able expectations from them, I found an opportunity in the 
courſe of converſation to mention your promiling talents, 
and hinted the kindneſs of encouraging your attention by a 
few. relaxing amuſements. You know what has followed, 
and the ingenuouſneſs of your confeſſion has occaſioned my. 
acquainting you with the cauſe. 5 | | 

Pup. This indeed is being doubly kind; but I believe 
I fully underſtand all that you have communicated, not- 
withſtanding this little interruption. 

Tut, Then I fhall give you two or three examples; with 
this ſimple obſervation, to place the units of the whole 


numbers under each other, ſo that the ſeparating points 


may be all in one place, and to add them together exactly 
as 1n whole numbers. e o 


| EXAMPLES. 
77.8 | 63.71 
32.56 148.9 
46.7 3 
32.53 7.81 
8 43.27 
81.4 3 
Sum 427.26 iſe 334.912 
532.0047 BY. 
70.57  #$6F" 1. 
108.041 247.063 
7˙35 3 
81.4605 17.0813 
340.0706 136.28 
25.328 7˙53 
Au. 117.8248 Anſ. 482.9613 


Pup. Theſe are evident at firſt ſight, and cannot poſ- 
iibly be miſtaken; but are there no exceptions to this ge- 
neral practice? © had vanes "> 
Tut, None ; and. therefore we may proceed to the next 


in order, 


s EC- 
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SECTION IL 


Of SUBTRACTION of DECIMALS. 


| This muſt be placed exactly as in Addition; units under 
units, and the ſeparating points directly under each other, 


and then ſubtract as in whole numbers. 


— 


EXAMPLES. POT 
From 527.634 2 405.0341 
Take 148.572 e 9 TS 
Remains 379.062 137.67578 
From 67.005 83.254376 
Take 23.5473 2701857 
| Remains 43-45327 66.068676 | 


SECTION Il. 
Of MULTIPLICATION of DECIMALS, 


Pup. Well, Sir, we ſeem to get forward apace; for we 
are now advanced to Multiplication of Decimals, before I 
thought it poſſible to have underſtood the rule of Addition, 

Tut. | have already obſerved, that we are apt to magnify 
objects at a diſtance, and to create imaginary difficuſties. 
when a very little ſteady attention would remove thoſe ob- 
ſtacles which our own fertile brains have caſt in our way. 
By converting mole-hills into mountains, we too frequent] 
overlook thoſe ſimple guides which would diſperſe and diſ- 
{ipate every intervening cloud; and we loſe ourſelves in 


the miſts of vapour which have iſſued from the volcanoes ; 


of our own imaginations, and ſit down to brood over the 
lamentable condition in which our own folly and indo- 
lence have involved us. _ ORE 

Pup. You have really ſo many pleaſing obſeryations on 
every occaſion, that I ſhould almoſt be tempted to think 
your intention was to reaſon me into morality, rather than 
to inſtruct me in the principles of Navigation, But J 


# . 


ſuppole . | 


ider 
her, 


r Wwe 
re I 
tion. 
rnify 
ties, 
ob- 
Way. 
nt] 

| dif- 
es in 


noes 


- the 
ndo- 


18 On 
hink 
than 
ut I 1 
pole . 


AND SCHOLAR'S BEST INSTRUCTOR. 41 


ſuppoſe you intend it to ſhew in what an agreeable and 
uſetul manner inſtruction may be communicated, 255 
Tut. You have expreſſed my meaning. I ſhall there- 
fore obſerve, that Multiplication of Decimals is performed 
exactly as in whole numbers, without regarding the plac- . 
ing the points under each other, as in the two preceding 
rules. But to know the true value of the product, count 
the decimal places both in the multiplicand and multiplier, 
and ſeparate as many as are contained in both in the pro- 
duct from the right hand. What remains on the left hand 
will be whole numbers; but if there ſhould not be a ſuf- 
ficient number, prefix a cypher or cyphers, as in the firſt. 
Prop. of Reduction, to make them equal. | 


1. 57307 2. 359.57 

82.53 | 27.603 

171921 107871 

286535 2157420 
114614 25 1699 

458456 71914 

4729. 5467 1 992521071 


of 


Here, in the firſt example, we have three decimal places 
in the multiplicand, and two in the multiplier, therefore I 
ſet off five in-the product; and in the ſecond are two de- 
cimal places in the multiplicand, and three in the multi- 


plier, when J alſo ſet off five in the product. 


3. +567 4. 2546 
233 2374 
34038 65184 
17019 8 10822 
28365 4638 
11346 i 3092 
14386728 | 03670204 


Here, in the third example, are four decimal places in 
each factor, therefore I ſet off all the 8 places in the pro- 
duct for decimals ; but in the product of the fourth ex- 
ple, 1 obliged to prefix a cypher to make the num- 

equal. | TS mags on BE Os & 


SE C- 


: — = 
3 * p — Ss 1 —— — — — > 199 - 
— — — we — u * ar OTIS 2 2 9 — — — . — A N 4 
— 4 * —— * - 5 * = — = mon — yy — — — — 
—— — — 2 — > — — * 2 a SER Go 
r rom pr Et — — — — — 


3 — e 


. 


— areas — — 
— A - — 
we — — — <"# — * 
— — 
9 * * — * 
, ETD * 
— — — _ 


—— — —— - 22 
— 
— — - * — 
r — — 
4 — 
an 71. 


n 


42 THE YOUNG SAILOR's SURE GUIDE, 
S EU TIN IV. 
Of Division of DECIMALS. 


Pup. J cannot tell how to account for my apprehen- 
ſions, but I am in ſome doubt if we ſhall paſs through 
Divition ſo eaſily as we have- hitherto done. 


Tut. Truly, my young friend, were I to judge by our 
expreſſions, 


might think that my endeavours to ſhield 
you againſt ſuch fears had availed little; but although it 


is ſomewhat more difficult than the preceding rules, a few 


obſervations will make it eaſy enough, as you will ac- 


knowledge, and your doubts will diſſipate as the dew be- 
fore the morning ſun. 2 


Pup. You raiſe my expectations beyond meaſure ; but 


your happy way of invigorating the animal ſpirits reſtores 


the moſt deſponding to new life, and excites their endea- 
vours to ſurpaſs the difficulties and remove the obſtructions ? 
which fall in their way. . „ 3 

Tut, The general rule given in Multiplication will aſſiſt 


us here; for as the product there was to contain as many 


decimal places as both the factors, ſo here the dividend * 
mult contain as many as both the diviſor and quotient. ? 
Hence if the diviſor and dividend contain an equal nun- 
ber, the quotient muſt be whole numbers; or if the divi- 
ſor be whole numbers, the quotient muſt contain as many 
as the dividend ; or if it contains more decimal places than 
the dividend, make the other equal by cyphers, and the 
quotient will be whole numbers; but if the quotient does 
not contain a ſufficient number of figures for the decimal 
places required, prefix one or more cyphers to them, til! 


the number is equal. 


te EXAMPLES, g 
1. Let 376.54 be divided by 9.72. 


90.72) 376.5438 Anf. 
155 2916 
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Here, the diviſor and dividend containing each two de- 
eimal places, the quotient is whole numbers; and if cy- 
phers were brought down to the remainder, and the work 
continued, the reſt of the quotient figures will be decimal 
places. For every cypher added mult be conſidered as a 
decimal place added to thoſe in the dividend, and therefore 
tie difference muſt be decimal places in the quotient, See 
the work continued. e 5 ä 

9.72056.54⁰ 38.7386 
2918 
8494 
1 


7180 | f 
65804 


3760 5 bs 
2916 


8440 | 
7776 


— — 


6640 
5832 


808 
2. Divide . 7647 by. 048. . 5 
oo 48). 7647 (159 Af. ; * 
48 . 1 | | 
284 * 
240 11 


4 


432 


o 15 | | | 
Here, if the work was continued, 'it would produce 
3125 for decimals; and the true quotient would be 
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3. Divide 27.53 by 19. 
159) 27.530,17 Anf. 
159 
1163 
1113 


50 He 


Here the two quotient figures muſt be marked off for 
decimals, becauſe of the two places in the dividend, there | 
being none in the diviſor ; and if the work is continued, | 


the quotient will then become .1731446. 


4. What quotient will be produced from dividing | 


6.574382 by 786? . | 
138 786) 6.5 743820. 08364 Anſ. 
6288 | 


2863 
2358 


5058 
4716 


3422 
3144 


278 


Pup. I am really ſurpriſed and aſtoniſhed at the natural 
and eaſy manner in which you have repreſented theſe F 
_ dreaded difficulties to me. hat you ſhould compare 
them to a volcano of the brain, which enveloped it in . 
ſmoke and darkneſs, I do not wonder; but that people 
ſhould ſcare and terrify themſelves with ſuch ſelf- created 
phantoms, is truly remarkable. For I ſee no need of any 
farther aſſiſtance, if you will only favour me with a few 
examples, which may ſerve as a private exerciſe before 
dur next meeting. | 


Tut. That I will do moſt readily, and therefore will 


write down for you the following, taken from my o-] Zn 
prepared manuſcripts, which will thortly make their ap- 
pearance in public for the general advantage, 3 
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Divide: „% BY -- „„, ee; 
Divide 60.42 by 067 Fe rt 
Divide 6533 dy 16.53 Anſio. . 395 
Divide -0873- --ÞY 37.643 Anſw. . oo0152 
Divide 1.534 by 652.8 Anſw. . ooz 349 


Pup. J heartily thank you, Sir, and will endeavour to 
gire you a good account of them, _ 5 


"0 * 1 * 


DIALOGUE v. 
$2CTIONL 
Of the EXTRACTION of the SQUARE RoorT, ; 


Tutor. 


1 knowledge of the Square Root will be found of 


conſiderable ſervice in Navigation, and therefore I 
[hall recommend it to your notice. 5 
Pup. Though I am unacquainted with the meaning of it, 


Jl vill not raiſe any ſeruples, becauſe you have ſo com- 


letely bantered me upon it, that I am almoſt aſhamed of 

winking any thing difficult. EE 3 
Tut. I am glad to hear you in ſuch an humorous diſ- 
wiition; for, believe me, a lively and chearful temper, 


with a moderate degree of attention, may almoſt conquer 


uy difficulty. 


Pup, You have ſuch an extraordinary way of encou- 


ning one to ſtudy, that he muſt want common gratitude 
ad common honeſty who does not exert himſelf to the 


Tt. You are then to conſider every ſquare number, 
8 produced by its root multiplied into itſelf, For if the 
number oven h 
te 6, becauſe 6 multiplied by itſelf will produce 36. But 


Iv extract the ſquare root of numbers which conſiſt of 


kveral figures, the following general rule muſt be at- 
ended to. | 3 


Rule. Make a point over the place of units, Whether 
e number conſiſt of whole numbers, or decimals, or 


th ; and alſo over every ſecond place both to the o_ 
| for 


e 36, the ſquare root of that number will 
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for whole numbers, and to the right for decimals. Then 
the firſt period to the left will ſometimes have one Place, 
and ſometimes two; in which ſeek the greateſt ſquare 
number it contains, putting the reot in the quotient, and 
the ſquare under that period, out of which ſubtract it, and 
to the remainder bring down the next period. Then 
double the figure in the root, and place it to the left hand 
for a diviſor ; omit the right hand place of the dividend, 
and enquire how often the diviſor is contained in the divi- 
dend, which place both in the diviſor and quotient, and 
multiply ſuch increaſed divifor by it. Subtract the product 
from the laſt dividend, and to the remainder bring down 
a new period. 'I hen for a new diviſor, add the laſt figure 
to the former diviſor, and enquiring for the quotient figure 
place that to the right hand of the new diviſor, and alſo in 
the quotient. Multiply and ſubtract as before, and pro- 
ceed in the ſame manner till all is finiſned. | 

Ex. 1. Let it be required to extract the ſquare root of 
6620329? | : 1 I 


6620329(2573 4. 

4 the greateſt ſquare in 6 
i Div, 45 | 262 
$ 1.23 


2 Div. 507 370 
713549 
3 Div. 5143 | 15429 
15429 


Thus you ſee that, by a ſteady attention to the ſever 
ſteps of the rule, the work appears much eaſier than y 
ſuppoſed; and the root required is 257 . N 

Pup. I ſhall thank you for another example, with t 


operation at large, wherein both whole numbers and dq 
cimals are found; and then, by the aſſiſtance of a fel 
more examples for exerciſe, I have no doubt of underſtand 
ing it thoroughly, - V 
Tut. That 1 will give you with much pleaſure: 
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Ex. 2. Required the ſquare root of 536724-351? 


$36724.3510(732.61 Anſ. 
=. | 
143 

3 


_ 1462 | 3824 
2 | 2924 


14646 


467 
429 


20035 
87876 

146521 | 215910 
| 146521 


69389 
Here, the firſt veriod” ling two figures, and 49 is the 
greateſt ſquare number; alſo the operation being continued, 
the laſt period in decimals containing only one figure, a 
cypher 1s added to complete it, and if two more cyphers 
ſhould be added to the remainder, another quotient or 
root figure might be obtained, and fo on as far as is ne- 
ceſſary. | 2 | 
Ex. 3. Required the ſquare root of 431649? Anſ. 657. 
4. What is the ſquare root of 1 549.44! WR 271.2 
5. Required the ſquare root of 87385? A. 295.609 * 
6, What 1s the ſquare root of 647527.354 ? 
A „„ ou. $64.60 * 
7. What is the ſquare root of .62753? Auſ. .79216 * 
8, What is the ſquare root of. 278645? Anſ. .1669 * 
9. Required the ſquare root of 270854? Anſ. 526.169 * 
Pup, I thank you, Sir, but is there no way ot proving 


when theſe operations are done right? 


Tut. There is, and a very ealy one; which is, to 
multiply the root by itſelf, and if there is any remainder 
(known by this mark, *) that muſt be added to the pro- 
duct, and the decimal places pointed off, if any, as in 
multiplication of decimals. This way of multiplying any 
number into itſelf, is ſometimes called involution ; a term 
frequently uſed to convey this idea of multiplying any num- 
ber by itſelf, and that product by the firſt number, as re- 


quired. 
S EC- 
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SECTION I: 


Of the EXTRACTION of the Cut Root. 


Pup. Of what uſe is the extraction of the Cube Root in 


Navigation ? 

Tut, Very little; but as it is uſual to teach them to- 
gether, I would not omit it here, as you may find it very 
_ uſeful in other ſtudies hereafter, when you have not ſo good 
an opportunity of information in any difficulty. 

Pup. I thank you, Sir, for your. indulgent forecaſt ; 
and indeed, to acknowledge the truth, your method of 
inſtruction is more like that of a prudent father conſulting 
the general advantage of his ſon, than merely of a maſter 
dictating to his ſcholar in an uſual way of education. 

Tut, There are too many parents, as well as their ſons, 
who diſcourage a maſter from attempting any thing unuſual 
or enterprizing for the good of thoſe under his care; 
that mere ſcanty pittance, which they often grudge and 
murmur at, 1s too frequently but very Ae paid, and 
the poor teacher muſt make up by number what he will 
never be paid for by application to individuals. But we 
will proceed to ſhew the nature of the cube root. 


Pup. Your remark is juſt; but we cannot at preſent 


dwell on this ſubject. | | 
Tut. Every cube number muſt be conſidered, as pro- 
duced by its root multiplied into itſelf, and that product 
or ſquare again by the ſaid root or firſt number. If the 
given number be 64, its cube root will be 4, becauſe 4 
multiplied by itſelf, produces 16, and that again by 4, it 
will make 64. The following general rule will teach you 
to extract the cube root of all numbers. 

Rule. Make a point over the place of units, whether the 
number conſiſt of whole numbers, or decimals, or both; 
and alſo over every third place to the left and right. The 
friſt period to the left may contain one, two, or three 
figures, in which ſeek the greateſt cube number it con- 
tains. Put the root in the quotient, and the cube under 
that period, from which ſubtract it, and bear down to the 
remainder the next period of three figures or cyphers for 
a dividend. Then ſquare the quotient figure already 
found, which multiply by 300 for a diviſor, and try wy 
I | Olten 


— 


— 
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often that can be had in the dividend (which muſt never be 
more than 9 times). Place the figure in the root, draw 
a line under the dividend, and multiply the diviſor by it, 
putting the product under; alſo ſquare the laſt quotient 
figure, which multiply by the reſt of the figures in the 
root or quotient, and that product by 30. Put this under 


2 the former product, and the cube of the laſt figure under 
3 both; the ſum of theſe muſt be ſubtracted from the divi- 
A dend, and a new period brought down to the remainder 
Sat for a new dividend. Proceed for the next diviſor, &c. as 
ood before. : 
r00d | | 
q Ex. 1. What is the cube root of 5359.37; ? ; 
=; Sy ) © 
1 of = 1 8 Mt | 
ting 53359.375077.5 8 
iter © i 17 
8 8 . 17 
300) 43 59 "ie 
: 119 
190 Wb, 
1470 1 
343 „„ 
— 300 
G | — 
867000446375 5 
75 433500 „ 3 
12750 25 
125 17 
446375 175 
N 25 
425 
30 
12750 


D e Ex. 2. 
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N | Ex. 2. What is the cube root of 219365327791 ? E 
M F 3 . .. 3 | | 

0 219365327791(6031 60 —» E 
ij N 2 16 =D . . 60 | — "By 

ll 1080000)3365327 3600 60 | 
bl > Ee: 355 to 
"ll 3240000 | 540 
Wi 16200 1080000 30 | th 
1 — 75 r oil b 
WT. 16200 oy 
1 3256227 | : 
11 | ow 603 I 
1 109082700) 109 10⁰ e N 1 ” 
40 109082700 1809 3 2 
11 18090 36180 603 (if 
1 — | 363609 603 

bi, 109100791 40S 30 

t  dv$.4 55.50 109082700 18090 

LAMA In the laſt of theſe examples obſerve that, in finding the 

Wk firſt divifor, which would have been 10800, the dividend 

Wk being leſs, I put a cypher in the root, and bring down 

104 another period, and find a new diviſor with the 60. And 

it I may here notice that in caſe of remainders, by annexing 

44 three cyphers to the right hand, you may obtain decimal 

by places in the root, as in ſome of the following examples for 

114 your exerciſe. 


Pup. I thank you, Sir, for theſe remarks; and as you | 
have made every thing ſo plain, I cannot miſtake. 3 
Tut. It gives me great ſatisfaction to hear you ſpeak in 
this manner; and here I ſhall preſent you with a few 
examples. EM i 
Ex. 3. What is the cube root of 31855013? Anf. 317. | 
Ex. 4. Required the cube root of 17034106517? Anſ. 2573. 
Ex. 5. What is the cube root of 6478542 ? | 
„ . toi 186.42 nearly. | 
Ex. 6. Required the cube roet of .615467213 ? 

Es | Anſ. . 8056 | 
3 | | Ex. 7* p 
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Ex. 7. What is tha cube root of .0095473 ? 
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Anſ. . 2129 nearly. 
Ex. 8. What is the cube root of 67507824239? Anſ. 40718. 


Pup. What is the meaning of the word nearly, annexed 
to ſome of the anſwers ? 75 


Tut. It ſhews that the ſubtrahend is ſomewhat greater 
than the dividend, and therefore cannot be taken from it; 


but that if the laſt quotient figure had been one leſs, the 
remainder would have been very large, and therefore that 
this is preferred as the anſwer neareſt to truth. 


Pup. And I ſuppoſe theſe operations are proved nearly 


in the ſame manner, as thoſe in the ſquare root ? 

Tut. They are; for the root being multiplied into itſelf, 
and that product alſo by the root, and the remainder added 
(if any) will make the given number. 
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CHAPTER I. 
DIALOGUE I. SECTION I. 
Of the NATURE and PROPERTIES of LoGARITHMS, 


„„ Tutor. 


T: is neceſſary, before you proceed to Navigation, that 


garithms. _ i 


is a word 1 have not before met with? 


of, except in ſpeaking o 


the ſubject, of which I ſhall preſently treat more fully. 


be farther inſtructed in their nature and uſe. 


you a practical account of their uſes. 


you ſhould be well acquainted with the nature of Lo- 


Pup. Whatever is neceſſary, I ſhall moſt chearfully | 
_ undertake 3 but what do you mean by logarithms, for it | 


Tut, That I am not ſurpriſed at; for it is ſeldom heard 
F mathematical ſtudies. They 

are certain artificial numbers, which on all occaſions per- 
form the ſame thing by addition and ſubtraction, as na- 
tural numbers do by multiplication and diviſion. The 

| ſquare root is extracted by only dividing by 2, and the 
cube root by 3. Hence the rule of three, on which ſo 
much depends in Navigation, is performed by adding the 
logarithms of the ſecond and third terms, and ſubtracting I 
that of the firſt from the ſum. But J am anticipating } 


Pup. You have ſo far excited my curioſity, that I am 
almoit impatient to underſtand them; and ſhould with to 


Tut. If you wiſh to underſtand in what manner they are 
conſtructed, to anſwer theſe wonderful and extraordinary 
purpoſes, 1 am afraid you muſt at preſent be diſappointed; 3 
for as they, firſtly, depend upon principles with which} 
you are altogether unacquainted, ſo, in the ſecond place, 
the demonſtration would be too tedious and complex, and} 
rob us of too much valuable time. But as I have hinted} 
to you their valuable properties, I ſhall proceed to give 


Pup, If the conſtruction of ſuch artificial numbers is A l 
| | | very 
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very difficult and tedious, how am I to come at thoſe 
numbers, when I have occaſion for them ? 12 
Tut. By means of tables, which are purpoſely calcu- 


lated, and of which we have great variety; Sherwin's 


tables were for many years accounted the beſt, ſince which 
Dr. Hutton has publiſhed tables, and very lately Michael 
Taylor (one of the perſons employed in the Nautical Al- 
manac) propoſed publiſhing. large tables of logarithms, 
with the ſigns and tangents, computed to every ſecond. 
Yet there are many others which will ſerve equally for any 
purpoſes of Navigation. But as ſome of theſe are printed 
with the indexes, and others without, to be compriſed in 
leſs compaſs, I ſhall explain to you the nature of theſe. 

Pup. You will do me a ſingular favour by this kind- 
nels. | 


ber, which conſiſts of two or more places, has an index 
before its correſponding logarithm or artificial number, 


with a point or dot ſubjoined to ſeparate them, as in deci- 


mals. Tables of five logarithm places will be near 
enough for practice in our preſent ſubject. The index is 


always one leſs than the number of places in the natural 


number; for if this contain three places, the index is 2, if 


four, the index then is 3, and ſo on. So that if the index 
prefixed to any artificial number be o, its correſponding 


integer ar whole number is leſs than ten; if 1, the num- 
ber will be from 10 to 100; if 2, from 1co to 1000; if z, 
from 1000 to 10000; and in like manner the natural cor- 
reſponding number of any logarithm with its index may be 
nown. 8 1 ? 
I. Any natural number given, to find its correſponding 
lozarithm or artificial number. 2 . 
Rule. If the given number conſiſt only of two or three 
figures, find the ſaid number in the left-hand column of 
any table of logarithms, and immediately under o in the 
next column 1s the artificial number required. Prefix the 
proper index to it, according to the preceding obſerva- 
tion. But if it contains four figures, find the three left 
hand figures in ſuch left column, and under the 4th on the 
top, againſt ſuch three figures, is the artificial number, be- 
fore which the proper index muſt be placed. 
Ex. 1. Let it be required to find the proper logarithm, 
or artificial number, correſponding to the natural number 
257* Ee | 


> Ee | Look 


Tut. You are then to obſerve, that every natural num 
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Look in the left-hand column of the table for the number 
257, and againſt it, under o, is. 40993. Then, becauſe the 
number has three places, one leſs will give 2 for the index, 

and fo 2.40993 is the logarithm of 257. 

Ex. 2. What artificial number or logarithm is to be 
taken from the table for the natural number 8399? 

Having found 839 in the leſt-hand column of the table, 
you will find againit it, and under 9, the artificial number 


92423. Here, the number has four places, therefore 3 is 


the index, and 3.92423 the logarithm, 

Ex. 3. Find the artificial number or logarithm correſ- 
ponding to the natural number 8007? 

Look for 800 in the proper column of the table, againſt 
which, under 7, you have .90347 ; and prefixing the index 
3, becauſe the natural number nas four places, the logarithm 
becomes 3.90347, _ | 

II. Any logarithm or artificial number given, to find the 
natural number to which it correſponds. _ $4 
_ Rutk, Find the logarithm or artificial number, or the 
neareſt to it, in the table, without regarding the index, and 
obſerve the figures in tne left-hand column againſt that lo- 
garithm which is neareft to the given logarithm; note alſo 


the figure or cypher at the top of the column where it is 


found, which place to the right hand of the others. Then, 
if the index was 2, three of theſe figures on the left will 
be whole numbers ; if only 1, then two will be whole num- 
bers. If it was a cypher, only the firſt will be a. whole 
number and the reſt decimals; but if it was 3, then the 
natural whole number will conſiſt of four figures. That 
is, one more than the index will always ſhew the number 
of places of which the natural number muſt conſiſt. | 

Ex. 1. Let it be required to find the natural number 
correſponding to the logarithm or artificial number 3.92505! 

Look in the table for the given logarithm, and againſt 
it, in the left-hand column, is 841, and at the top of the 


column is 5; then as 3, the index, requires four places of 
figures, therefore 8415 is the natural number which was 


fought. _ | EL 

Be. 2. What natural number will correſpond to the 
artificial number or logarithm 3.70531? _ 

Having found .70535, the neereit logarithm, the figures 
againſt it in the left-hand column are 507, and 4 on the 
top of the column; and the index 3 requiring 4 places, 
therefore 5074 is the natural number. 8 15 


Ex. 


* 
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Ex. 3. What natural number is equivalent to the lo- 
arithm or artificial number 2.81057 ? > 
Find the logarithm .81057, againſt which is 646, and 
over it the figure 5; ſo that 6465 are the figures; but be- 
cauſe the index is only 2, the natural whol: number muſt 
therefore contain only three figures, and the 5 will become 


a a decimal, making 646.5 for the number required. 


SECTION I. 


Of LocarITHM SINEs, T'AnGENTs, Cosings, Co- 


Pup, What do you mean by logarithm ſines, logarithm. 7 


tangents, ce? | 

Tut, What a ſine, tangent, coſine, cotangent, &c. is, 
ſhall be explained hereafter, when we come to the geome- 
trical definitions, neceſſary to be known for underſtanding 
the ſeveral terms to be made uſe of; but they are noticed 
here, on account of the logarithms or artificial numbers, 
ſzverally correſponding to the different quantities of na- 
tural arches of circles, to every degree and minute of the 
quadrant or greateſt ſine, &c. * 

I. Any number of degrees and minutes being given, to 


find the correſponding logarithm of the ſine, coline, tan- 


gent, co-tangent, &Cc. Hig 
Rule. As the ſine or tangent of every arch is equal to 
the coſine or co-tangent of the compliment of that arch, 
(that is, the remainder when taken from go degrees) theſ 
tables only extend to half that number, or 45 degrees, 404 
then return; fo that if the degrees are under 45, they are 
found at the top, and the minutes in the leſt- hand column, 
but if more, then they are at the bottom, and the minutes 


in the right-hand column, againſt which the logarithms are 


placed under or over the proper title of fine, coline, tan- 
gent, co-tangent, &c. 8 80 


Note. If you wiſh to know the logarithm ſecant for any 
degrees and minutes, (being omitted in moſt tables) take 


out the coſine for thoſe degrees and minutes, and ſubtract 


it from the index 20, called double radius. For the co- 


ſecant, ſubtract the ſine from double radius. 
Ex. I. I defire to know the logarithm ſine, coſine, 


tangent, co-tangent, and ſecant, correſponding to an angle 
or arch of 15 degrees 17 minutes? | 
EY 5 D Look 


4 
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Look at the top of the table for 15 degrees, and for 17 
minutes in the Ie iet column; againſt which you have 
9.42093 for the logarithm ſine; 9.98436 for the logarithm 
coline ; the logarithm tangent will be 9.43657 ; the co- 
tangent 10. 56343; and by the ſubtraction following it ap- 
pears that the ſecant is 10.01564. 2 


From double radius 20. 00000 
Take the coſine 9.98436 


Leaves the ſecant 10. o1564 


Pup. I cannot help remarking your omitting the word 45 
logarithm, in the explanation, before the terms of co- 
tangent and ſecant; had you any reaſon for it ? 

ut, My reaſon for it, having done it deſignedly to ex- 
cite your attention, will not perhaps be ſuch as you may 50 
imagine; for the omiſſion of the word alters not the na- | 
ture of the correſponding artificial number, as we always 


underſtand the logarithm fine, tangent, &c. whether the I 
word logarithim bs expreſſed or not. Bur although there : 
is indeed another ſpecies of fines, tangents, &c. called na- 8 
tural fines, natural tangents, natural coſines, and natural - 
co-tangents, there 1s no danger of miſtaking one for the i 
other, becauſe the word natural is always prefixed to theſe, IM © 


Pup. What then is the eſſential difference between the 
twe lpecies7 EE: „ 
Tut. The natural fines and tangents are the ſame as the 


natural meaſure of the lines of a circle reſpectively denoted WM 5 
by thoſe names, for any given arch or angle, and have the MM ; 
ſame property as any other natural numbers; but the loga- 1 
rithm fines and tangents are the artificial numbers reſpec- |} 
_ tively correſponding to thoſe natural numbers. Any of F 
theſe will ſerve for exerciſes to the rules in Sect. 1. 
Ex. 2. Required the logarithm ſine, coſine, tangent, . 
_ co=tangent, ſecant, and co-ſecant of 57 degrees 28 mi- 1 
- a? | * * n i 


Having found 57 degrees at the bottom of the tables, 
and 28 minutes in the right-hand column, you will fin 
againſt it, over the title of ſine, 9 92587; over coſine is Il © 
9.73061 ; over tangent is 10.19526; and over co-tangent 

is 9.80474; and by the following ſubtraction, the ſecant 
is found to be 10. 26939; and the co-ſecant 10.07413. 


. £8 — 


From 
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17 From 20.00000 double radius, 20.00000 

8 Take 9.73061 the coſine, 9.92587. the ſine, 

hm . | 

co- Leaves 10. 26939 the ſecant; 10. 07413 the co- ſecant. 

2 5 II. Any logarithm ſine, coſine, tangent, or co-tangent 
being given, to find the correſponding degrees and mi- 
nutes. 


Rule. Find the given logarithm in the table, and look 
at the head or foot tor the proper title, where you have the 
number of degrees; and againſt it, in the left-hand 
column, if the title and degrees were above, or in the 
r]ight-hand column, if they were below, you have the mi- 
nutes. 5 5 

Nite. If a logarithm ſecant or co- ſecant be given, ſub- 
tract it from double radius; and if a ſecant, the remainder 
will be the coſine of the reſpective degrees and minutes, 
but if a co- ſecant, the remainder will be the line. 

Ex. 1. Given the logarithm fine 9.73265, to diſcover 
the correſponding degrees and minutes. 1 

Having found the logarithm 9.73259, the neareſt to the 
given logarithm, you will have the title of ſine at the top 
of the column, and above it 32 degrees; then in the left- 
hand column againſt it, you have 42 minutes, ſo that 32 
degrees 42 minutes is the meaſure of that fine or angle. 


Ex. 2. What degrees and minutes will correſpond to 
the logarithm coſine . 91047: 


— - . 


Look for the given logarithm, the neareſt to which is 
9.91051, with the title of coline at the top; over this is 
35 degrees, and in the left-hand column 32 minutes, ſo 
tnat 35 degrees 32 minutes correſpond to that logarithm. 


Ex. 3. Given the logarithm tangent 9.874655 to find 
the degrees and minutes correſponding. . 


ck. | Having found 9.87475, the neareſt logarithm, in the 
£42 tungent column, I have at the top 36 degrees, and in the 
ett-hand column 51 minutes; hence 36 degrees 51 mi- 
les, WM ts is the meal of the nge | 
* Ex. 4. What degrees and minutes are denoted by the 
eis WW co-tangent 10.134 Io | 
ent. Having ſearched in the co-tangent column, I find 
ant 10.13476, the neareſt logarithm to it; over which is 36 


degrees, and in the left column 15 minutes, which there- 
fore make 36 degrees 15 minutes. | 


om 4 Ex. = 


> _— — 
2 - 1 —— — = 
To —— — — => : — | — ba: = - = 
22 * . — — pa — 4 3 — 2 — , 
f _ — — ——— —— —— — x2 
LASER: = I — — — EEE —— —z = 
. _ , q 7 2 8 5 7 5 — — * z * — — 
3 IT” 2 — 3 — ; >; pon 8 . — — 4 how 2 _ — EAVES 
— „ — = — * < - 
* - —_—_— 1 nnd ith — % - 22 2 = > C 
"$$" . went; en — 5 —- " 4 = 
— — => 0&3, a - — 22 
. ——— 


— 
X n 
a ” 


. —— . — = — 
* Goon — >. 7 — 
” = — = — 
> et... Clif ne — — 9s = pen — 
* J — * = A © — * 
2 K * 2 
2 — - a k 


5 8 THE YOUNG SAILOR'S SURE GUIDE, 


Ex. 5. Required the degrees and minutes correſpond. 
ing to the logarithm ſecant 10. 57263? | 

Subtract the ſecant from double radius, and you have 
9 42737 for the correiponding coſine; with which proceed 
as in the ſecond example, waen you will have 9.42735 for 
the neareſt coſine, and 74 degrees 29 minutes tor the 
meaſure. 8 


DIALO GUE I. 
Of MuLTiPLICATION by LocariTHMs. 
8 e 
T7 THINK you have made every thing ſo plain, that we 
may now proceed to Multiplication by Logarithms. 


Tut. There is no doubt of your being fully acquainted 
with whatever is neceſſary to underſtand the value of lo- 


garithms, or the contrary ; and therefore I ſhall go on as 


you propoſe. | 1 5 
Any two or more numbers given to be multiplied into 

each other, according to their correſponding logarithms, to 

point out their true product. „ 


Rule, Having found the logarithms or artificial numbers 


correſponding to the given natura] numbers, as already 
mentioned, add the logarithms together (whether two or 


more) with their indices. Then find the natural number 


correſponding to this logarithm ſum, and you will have 


the product required. And if the index of this logarithm 
ſum exceeds 3, take the difference of the logarithms in the 
table next leſs and next greater for a firſt term in Propor- 
tion, or the Rule of Three; as many cyphers, with 1 pre- 
fixed, as the index exceeds z, for the ſecond term; and 
the difference of the logarithm next leſs than the logarithm 


ſum, when taken from it, for the third term. If the quo- 2 
tient thence ariſing, after the operation, does not contain 
as many places as there were cyphers in the ſecond term, 


prefix one or more cyphers to the left hand; and then 
lace theſe figures at the right hand of the natural numbers 
fore found in the table. | | IM F 
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Ex. 1. Multiply 357 and 25 together by the loga« 
rithms, to find the product, 1 


33Z- * 2.55207 
25 —— 1.39794 add 


Prod. 8925 3.95061 Log. 


Ex. 2. What is the product of 259 by 178 by the lo- 
garithms ? ; = 
5 259 1 4%%»ů“I 
178 —— 2.25942 add 


46102 = 4.66372 


Then, as 10: 10: : 2: 2, the additional figure. 

The firſt example needs no explanation; becauſe 357 
multiplied by 25 produces 8925, which correſponds to the 
logarithm. In the fecond, where the index 1s 4, I find 
4610 correſpond in the table to the logarithm next leſs than 


the ſum; and the differences being taken as directed by the 


rule, I find by an operation in the Rule of Three, that 
2 is the additional figure. This is proved in whole num- 
bers by multiplying the two given numbers together, 


which produce 46102. | 


Ex. z. I deſire to know the product of 607 by 211 by 
the logarithms, with the proof? | 


607 2.78319 . 
211 2.32428 | 
8076 — 6.1% 
Here the logarithm of 1281, without the index, is. 10755 
T and of 1280 — — 10721 
which is leſs than the former by 34 
and . 10747 exceeds it alſo b 26 


Alſo the index 5 exceeds 3 by two; and two cyphers, 
with 1 prefixed, will make 100. 3 hp 
Then, as 34 : 100 :: 26 : 76+; which annexed to 
1280, the leſs number, gives 128076, and on account of 
the remainder, may be called 128077, the true product, as 
may be proved. | e ge 


D 6 5 DIA- 


5 1 
4 

4 

4 

27 

Wo 

25 

\; 

? >, 
. 
9 
14 3 
1 

we 

bi 143 
i f 
$8 
"3s = 
* 

' 11 

i 714 
7 * 
234 
£18 
LI 
5 

1 

al 

1 

4 f 

| 
be. 2 

242 

1 

5 \ 

Ig 
| 3 8 

1 
' 7"Y 

6% 

1 * 

i, 
1 RK 
* 
U 
DAS - 
os 
q * 
1 
1 
1 
14 
1 4 
Fl 1.4 
. 
* 
A Y 
x11 8 
1 
„ 
4 85 
Nt „ 
* 
al N 
— 1 
N 
ö 16 
FB 
if 11 
: 15 
9) 4 
1 
N 
5. 
„ 
14 
4. 
SIE - 

1% 
3: 11 78 
19 . 


| 


— 7 
— 
— es 


2 — — 
Dow — — 
1 ——— 


60 THE YOUNG SAILOR's SURE GUIDE, 


DTALOGVUE: Ur. 
Of Drvistoxn by LoGARITHMS, | 
Pupil, 


1 Recollect your obſervation that Diviſion by Logarithms 
is performed by ſubtraction, as multiplication was by 
addition; this removes from me every cauſe or apprehenſion 
of ien. VT | | 
Tut, You are right, and this attention prevents the ne- 
ceflity of giving you any formal rule for the operation. 
And if the index. of either of the given numbers exceeds 3, 
find the value of the other figures to be annexed to the value, 
or the proportional part of the logarithm, as directed in the 
rule for multiplication. VVV . 
Ex. 1. Let 8789 be given to be divided by 47 by the 
logarithms. , ona a og Ley: 


— 3.94394 
1.67210 


Quot. 187 — 2.27184 EL. 
Ex. 2. Divide 9775 by 85 by the logarithms, to de- 


termine the quotient, 


9775 — 3.99012 
85 — 1.92942 


. 2.060 %%rh%ſ7 i 
Ex. 3. If 6013 be to be divided by the logarithms by 
the divitor 219, what is the quotient ? % 
e 6013 —— 3.77909 
219 — 2.34% 


27.45 — 1.43865 
Ihe firſt and ſecond examples are too plain to need ex- 
planation; the third is performed exactly in the ſame man- 
ner, only that the logarithm which anſwers to 2745, without 
the index, is conſiderably leſs than the above, and that 
anſwering to 2746 conſiderably more. But as the index 
only is 1, and conſequently requires no more — two 


— a 


* =”) a au. A. 
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figures for whole numbers, I take no notice of it; there- 
fore 27.45 is the quotient. | | 

Ex. 4. Let 7945 be a number to be divided by 329 by 
logarithms, what is the quotient ? 4 


7945 — 3-90009 
329 ꝗĩe 2.5 1720 


24. 14 — 1.38289 


Pup. I perceive that this is of the fame nature with the 
laſt, and that the logarithm for 24.15 is 1.38292, which is 
very little more than that above; but that you have diſre- 
garded this for the ſame reaſon as you did the former. 

Tut. That was the reaſon; and my motive for it was, 
to diſcover whether you would pay that attention to it 
which I ſo much hoped. 1 | 


DIALOGUE: W. 


Of the RULE of THREE by LoGARITHMS. 


pupil. 
Jo be obliged to yau to give me ſome directions for 
this operation, ſince you have already told me that 
ſo much depends upon it. 3 
ut. When you confider how Multiplication and Divi- 
ſion are performed, you can ſcarcely be at a loſs for per- 
forming this; however, to relieve you from any apprehen- 
ſion or perplexity, obſerve the following | 
Rule. To perform operations inthe Rule of Three, having 
found the logarithms of the given numbers, being. firſt ſtated - 
exactly as in whole numbers, and reduced, if neceſſary, to 
their loweſt terms, add the ſecond and third together, as 
already taught in Multiplication, and from the ſum ſubtract 
the firſt term, as directed in Diviſion. Then find the na- 
tural number correſponding to the logarithm remaining, 
which will be the anſwer. 


Ex. 1. 
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Es. 1. If 5 require 453 what will 
quire? 


As 15 


1. 17609 


Is to 45 
80 is 177 — 


1.65321 
2.1959 


3.84911 


To 471 2.67302 
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the manner 157 re- 


Thus 1.65321 
4.19399 


3.84911 
FP 17609. 


4. . 67 302 


Ex. 2. If 591 require 197, what will the number 201 


require ? 
As 591 


2.77159 


— — — 


2.29447 
2.30320 


Is to 197 
DO is 201 


4.59767 
1.82608 


To 67 
Ex. z. 


* 40 5762 will require! ? 
As 779 


Is to 276 
DO is 5762 


2.89154 


— 2.44091 
— 


6.20 148 


z 


To 2041 —— 3.30994 
Ex. 4. If 4381 boxes be ſold for 2 
many pence mult 8340 boxes be ſold? 


As 4551 3. ALL 


Is to 2715 — 
So is 8340 


To 5168 


— F200 


Thus 2. 29447 
2.30320 


4.59767 
3 2.77159 | 


1.82608 : 


If 779 require 276, I deſire to > know what the 


Thus 2.44001 
3-76057 


6. 20148 
2.89154 


3.30994 
715 pence, for how 


Thus 3.43377 
3.92117 
7.3544 
3.64157 


3.71337 
DI A- 
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DIALOGUE V. 
„ 
Of the POWERS of ROOTS. 
Pupil. Et 
W HAT am] to underſtand by the Powers of Roots? 


Tut. That number is called a root, which con- 
tinues in its pure, ſimple, integral ſtate ; and that is the 
power of the root, which is produced by involving or 
multiplying that root into itſelf, ſo as to produce a ſecond, 
third, fourth, fifth, &c. power. If the root is only once 
involved, that is called the ſquare or 2d power; but if 
that ſquare is again multiplied by the root, the product be- 


comes a cube or zd power. Thus alſo, the cube by the 


root gives the 4th power; and that again by the root pro- 
duces the 5th power, &c. 15 b apr 
Pup. 1 doubt not but I ſhall underſtand the operation, if 
you pleaſe to favour me with a rule. | 
Tut. That I will do moſt readily ; take therefore the 
following, which, if properly attended to, will enable you 
to perform any queſtion of this nature. 
Rule. Having found the correſponding logarithm of the 
given natural number, which you propoſe to involve, 
multiply it and alſo its index by the number which ſpeci- 
fies the propoſed power. For a ſquare, or the 2d power, 
multiply by 2; for a cube by 3; for a biquadrate by 4, 
and fo in like manner for any other power. Then find the 
natural number correſponding to the produꝭt by ſome of the 
rules already given. 5 
Ex. 1. I defire to know what is the ſquare or ſecond 


power of the number 78, by the logarithms ? 


78 —— 1.89209 


6084, — 3.78418 


1 


Ex. 2. What is the cube or third power of the number 


21, by the logarithms? 
21 — 1.32222 
þ 


9261 — 3.96666 
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Pup. Theſe are very plain, and need no further ex- 
planation. e | 


SECTION II. 


the EXTRACTION of Roots. 


Tut. By the Extraction of Roots is meant the method 
of diſcovering the proper root of any number ſuppoſed to 
be involved into any given or propoſed power. That 
is, if the number is a ſquare, a cube, or any other power, 
the root is found by dividing its index and logarithm by 
that number which ſhews the power; hence it is the con- 
verſe of the laſt. Thus, if the number be a ſquare, divide 
the index and logarithm by 2 for the root; if a cube, by 3; 
if a biquadrate, by 4; and in like manner for any other 
root. Then find the natural number correſponding to 
ſuch quotient or logarithm root, as before directed. 


Ex. 1. I deſire to know the ſquare root of 5329 by the 
logarithms ? . * 5 SIG 
1 2) 3.72665 
Anſ. 73 1.86332 
Ex. 2. What is the neareſt root of the cube number 
9476, by the logarithms ? | 
3)3-97663 


Anſ. 21 = 1.32554 


Ex. 3. Deſired to know the neareſt biquadrate root of 
the number 7859, by logarithms ? | 


4)3-8953 


Anſ. 9.415 - 0.97384 
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n 
DIALOGUE LI 
Of the NaturE and Uss of ABBREVIATIONS, 

Pupil. 

\ HAT do you mean by Abbreviations? Ig 

Tut. They are certain marks or characters, which 

are uſed in moſt, branches of the mathematics, for explain- 


ing many expreſſions and operations more clearly and diſ- 
tinctly than by words at length. They alſo tend very 


much to ſhorten a work, and to reduce it at once, as by 
a kind of epitome, within the compaſs of the eye, which 


might otherwiſe run out into many pages. 


therefore be neceſſary to give them particular attention. 

Tut, It is highly proper that you ſhould be very fami- 
liarly acquainted with them, and have them, as we ſay, 
ad wy 6 or at your fingers ends. I ſhall therefore ſet 
them before you, beginning with the eaſieſt. 7 5 
The character 179 denotes more, and is the ſign of ad- 
dition, It ſhews that whatever number or quantity fol- 
lows the ſign, muſt be added to that which goes before it. 
E. G. 7+9, that is 7 added to 9; 13+19, or 1 added 
to 19 in like manner bc, or the numbers implied by the 
letters b and c, are to be added together. 

The mark (=) ſi 

This 


ſubtraction. enotes that the number following it is 


to be taken from that which goes before it. E. G. 25—17, 


that is 17 is to be taken from 25; 43—18, or 18 ſub- 
tracted from 43; and in like manner -c, or the num- 
bers intended by thoſe letters, are to be ſubtracted from each 


other. e | 2 
The character (x) is the ſign of multiplication, and 


ſhews that the numbers which are placed before and after it, 


are to be multiplied into each other. E. G. 8x9, or 
into 9, which makes 72; 6X13, which makes 783 


5X7 X3, which make 105. 


The mark () ſtands for diviſion, and ſignifies that the 


number which ſtands before it, is to be divided by the num- 


ber 


155 As the uſe of abbreviations is ſo great, it will 


ifies 4/5, and is uſed as the ſign of 
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ber after it. E. G. 728, or 72 divided by 8; 105 Hz, fe 
is 105 divided by 3, But it is frequently expreſſed in the 


manner of a vulgar fraction, the dividend being always x 
placed above, and the diviſor below; thus 2+ is the fame 10 
as 72 8, and £54 the ſame as 105 23. e 1 

The ſign (=) denotes that the ſeveral numbers or fe 
quantities placed before the mark, are equal to thoſe after tt 


it. E. G. 74916, or 7 added to 9, are equal to 16; |; 
13419232 or the ſum of 13 and 19 makes 32; no=;= 
e 


3+2, or 10 leſs by 5 is equal to 3 added to 2; 7 Xx4=37= 
- 7 multiplied by 4 produces a number equal to 37 Ic » 
Two dots or marks (:) in the form of a colon, are in- 1 
tended to repreſ-nt the word fo in Proportion, or the Rule th 
of Three, and are placed between the firſt and ſecond terms; 
and alſo between the third and fourth, when the anſwer is 1 
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expreſſed ſhort. Four dots or marks (::) in the form of II |. 
| two colons,” are intended to repreſent fo ig in Proportion, 
5 and are placed between the ſecond and third terms. A 
| proportion in the Rule of Three, placed in this manner, will 
ſtand thus, 5:15:13: 39, that is, as 5 is to 15, fo is 13 to 
39, where 39, the 4th term, is the anſwer or quotient, _ 
Pup. I will endeavour to give them due attention; but 
are there not ſome other marks or characters, which may 
be uſeful in navigation? ; | 
Tut, There are; and I will proceed to point them out 


to you, as they more particularly relate to trigonometry, \ 


Deen 


on which navigation depends. 


I — — . — 
—— $98.5 e 1 _7 . 5 * — —— * — 2 
— — — . —— — 21 — 3 S — * 

— oy — wo 4 - 2 8 N 2 oy 4 2 „ 
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Ra 22 Fans Co A * 2 — 
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8 — COLES f — 8 — — ee er rn Or rn 


Pup. Did not you ſay that navigation depended on a to 
| perfect knowledge of the rule of three? What ambuſcade th. 
are + 4 now playing off upon me? . Is be 

ut, I did ſay fo, and you will preſently perceive my 

5 reaſon, when we come to the chapter of trigonometry; in ¶ fo; 
1141 the mean time be perſuaded that we have no mines of that it, 
. nature to ſpring, in order to ſurpriſe you, but a regular, bei 
1111 _ Ready progreſs from ſtage to ſtage, till we arrive at our ca. 
#13 journey's end. I ſhall now proceed with the abbreviations. WF me 
1.2 you deſire, in which I ſhall obſerve a conciſe brevity. MY ti 
1 Hence it is to be noted, that the character () ſtanding me 
1 over any number ſtands for Degrees, (“) for Minutes, and ce! 
N F (%) for Seconds. S. alſo ſtands for Sine, L. for Tangent, | 
Wil: | | Se. for Secant; and each of theſe with Co. ſtands for i wh 
4:28 


— 


Co-fene, Co-tangent, or Co-ſecant. Alſo this mark (4) MF 
ſignifies an 2 and ( 4s) means Angles, as (4d ) ane fig 


— — 


or 


— 
Pons 


1 


2 $40 ——— — 5 
— — — — —u—ũ—k¼ 2 
— — — . = 
— * - i. — 232 
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3, for angled, In triangles, three letters denote an angle, 
the pen out by the middle letter, as ACB or C, which both 
vays mean the- ange C; and two letters thew a fide. This cha- 
ame rater (A) alſo ſtands for Triangle, as does (as) for 
I riangles; alſo (DO) is meant for a Square, as (=z is 
s or for a Rectangle or Parallelogram. This mark (*) put at 
after the right hand upper corner of any number, &c. means 


16; ſquared, as (+ ) denotes the ſquare root; and (||) is, 


parallel to, l'o theſe may be added (, which means, 
the difference of any two numbers, where the latter may 
be either greater or its than the former. | : 
Pup. I thank you, Sir, for this information; and I 
will endeavour to make m { 
theſe marks as expeditioully as poſſible. [3 
Tut, You will do well in ſo doing; though after you 
are tolerably converſant in the former characters, theſe 
latter will gradually come in from practice. DE 


——_— 7 © 7 0 — 


- DIALOGUE It 
N DEFINITIONS in GEOMETRY. 


2 Pupil. 


that I was to be acquainted with Geometry, in order 
to the knowledge of Navigation. But I muſt acknowledge 
that the propoſal is highly pleaſing to me, having long 
been deſirous of ſome inught into this branch of learning. 


for though I ſhall not give you a complete knowledge of 
it, yet ſo much as will enable you to proceed at your 
leiſure, will be e in the preſent caſe. That perſon 


means of his compaſſes and ſector, &c. lay down the ſitua- 
tion he is in upon the ocean; and point out the ſhorteſt 
method of arriving at his deſired port. But it will be ne- 
ceſſary to acquaint yourſelf with the terms. 

whatever is neceſſary for this purpoſe. 
Tut, As theſe conſiſt principally of various forms of 
hgures, compounded of points, lines, angles, &c. which 
| | | PEE are 


elf thoroughly acquainted with 


You are now ſurprizing me again; for I did not know 


Tut, Your wiſhes at this time will be highly gratified ; 


can be but badly qualified for a ſeaman, who cannot, by 


Pup. I beg you will proceed, for I am anxious to know 
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or meeting of two lines, whether 


and the quantity of the ang 


cordingly. 


ed preſently) which contains 900. At: 3 
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are connected with and depend upon each other; I ſhall 

preſent you with thoſe ſeveral forms, with their explana- 

tions, which ſhould be ſo carefully attended to, that the 

names and their uſ:s may be known at 11ght. = 

1 | Ip. I, 
1. A point, when conſidered geometrically, 

is the leaſt part of ſpace which can be aſſigned, + A 


and is ſuppoſed to be fo ſmall as cannot be di- 


vided, being denoted by a tittle, as at A. 
| 5 Fig. 2: 
2. A line, whether ſtraight or crooked, A—— B 


is length without any ſuppoſed breadth 


or thickneſs, and is produced by the mo- B C 
tion of a point, as AB or BC. 


Fig. z. 


3- An angle, is the inclination 


{ſtraight or curved, in one points . 
e de- 
notes the ſpace included between 
them, as the angle ABC, or abc. 
But ſince angles are of various kinds, 
and known by diſtinct names, as 
the quantity they contain is more 


or leſs, I ſhall diſtinguiſh them ac- 


f : Fig. 4» 
. 4 A right angle, is one which | 
is denoted by a line ſtanding per- 
pendicularly upon another, and al- | 
ways is Equal to a quadrant or | 
quarter of a circle (to be mention- 


Hence the angle at A is a right 
angle, PRs OW ART 


5, An 


* 
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+ 

5. Anobtuſe angle is greater than D C 
a right angle, and is formed by | | 
two lines, the direction of which, 
from the angle or point of meeting, 
is wider than in the right angle; 
as AB C, the obtuſe angle, is wider e 
than ABD, which is a right A——— B 


angle, as before. 


6. An acute angle, on the con- 
trary, is leſs than a right angle, and 
is formed in like manner by two 
lines meeting in a point, but nearer 
together than either of the other. 
For it is evident here, that the 
acute angle ABC is leſs than the 
right angle ABD. 


3 


7, A TRIANGLE is a figure con- 
taining three angles, as its name 
implies, and as many ſides. There 
are two ſorts, plain and ſpherical, 
and theſe again are known by dif- 
ferent names, according to the na- Fig. 8. 
ture of the ſides or angles which E 
form them. Plain triangles are ter- * 
minated by three ſtraight lines, as 
ABC, Fig. 7. Spherical triangles 
are formed of parts of arches of 
circles on the globe, as DE F, 
Fig. 8. — | 5 


25 5 


8. K right angled triangle, is that 
which has one right angle, as 
ABC, which is right angled at A, 


„ An | Fig. 9. 
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greater or leſs, as in EF G, Fig. 12, 
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Fig. 10. 


9. An obtuſe-angled triangle, is 
that which has one of its angles 
obtuſe, or greater than a right an- 
gle, as EDF in Fig. 10, where | ir 
the angle D is obtuſe. 11 


10. An acute-angled triangle, is that which has all its 
angles acute, or leſs than a right angle, and is the ſame as 


is repreſented in Fig. 7. And in all theſe ſeveral 
triangles, whether right-angled, acute, or obtuſe, if all 


the ſides are different from each other, we ſometimes give 
it the name of a ſcalenous triangle. 


Fig. 11. | 


11. An equilateral triangle is 
that which has all its three ſides 
equal, as the figure CD E, Fig. 11, 
having all its angles acute. 


12. An Tſoſceles triangle hath two of 
its ſides equal, and the third fide either 


where the ſide E F is equal to F G, and 
both greater than the third fide E G. 


>F 


l its 
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Fig. 13. 


13. The height or altitude of any 
plain triangle is the length of a per- 
pendicular let fall from any angle to 
its oppoſite ſide. This may fall 
either within the triangle, as B Din 
the triangle A B C, Fig. 13, or (by 
continuing the fide oppoſite without, 
as C D in the triangle B A C, where 
B A is continued to D. See Fig. 
14. | 


14. Parallel lines, whether 
ſtraight or curved, are ſuch as are 
equally diſtant from each other in 
all their parts, though extended 
infinitely ; ſuch are A à and B b, 
Fig. 15. | 


15. A circle is a plain ſuperficies, 
the area of which is limited by a 
perfectly round line þ c de, equally 
diſtant from the point A, as its cen- 
ter. See Fig. 16. Eh 

16. The diameter is that line 
which paſſes through the center, or 
point equally diſtant from every \ 
ſide of the circle, extending from . 
one ſide to the other, as h A d. 8 i 

17. The radius of a circle is always half the diameter, 
or the line which forms the whole circle round the center. 


For in the figure above, A b may be called radius, fo may 


Ac, and A dh and Ae. 8 


18. The crrcumference or periphery of a circle is the ſur- 
rounding line of ſuch circle, as in defin. 15. is 


19. A 
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109. A ſemicircle, or half a circle, is that part of the circle 
which is contained between the diameter and half the 

periphery of the circle, as b Ade, or bcd A, either of 

which is a ſemicircle. | 

20, A quadrant, or one fourth part of a circle, is equal 


to one half of the ſemicircle, and is repreſented by that part | 


of the circle b Ac. 


21. A ſefor of a circle is a part of a circle, either more 
or leſs than a quadrant, and is included between two ſemi- 


diameters or radii, forming an angle at the center, which 
are joined by an arch of the periphery; Such are d Ae or 
Ae in Fig. 16, of which the firſt is leſs than a quadrant, 
and the other greater. . | 
Fig. 17. 
22. A chord line, or the ſubtenſe 1 
of any arch, is that right line which — _ 
divides the circle into two unequal 
parte, and is leſs than the diameter, 
as ac in the figure AAC B C, 
Fig. 17, which is leſs than the 
barer 8 

23. A ſegment of a circle is the 
part which 1s cut off by ſuch chord 
Fe and is included between the 


Chord line and the arch of the 3 
circle which bounds it. It may be either greater or leſs | 


than the ſemicircle, as @ b c, which is the leſs ſegment, and 
42 C c, which is the greater. Fig. 17. 
3 9 Fig. 18. 
24. An angle in the ſegment of D 
any circle is that which touches A 
the periphery, and is ſubtended by 
a chord line; thus if D E be the 
chord line, then the angle at A 
is the angle in the ſegment; if 
A E, then it is D; but if A D, 
then it is E. i. e. the angle is al- 
ways oppoſite to the chord line, A 
Ri . 
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the a | N f Fig. 19. 

r of 25, The meaſure of any angle es - 
is denoted by the arch of the — 5 Ol 

qual MW circle, ſtruck with any conve- \ 

part WW nicnt radius upon that point or £7 | 
angle as a center, as the arch 5 

nore O E, which is the meaſure of the 

emi- angle OCE. The ſine of that 

Fhich angle is OD, its tingent E F, 

e or its ſecant C F, its verſed ſine 

rant, D E. Alfo the coſine, cotan- fo 


„The 


gent, and coſecant, are the ſine, 
tangent, and ſecant of the com- 
plement of that arch to a qua- 
drant, that is, of the arch AO; of 
which B O is the fine, A G 

the tangent, and C G the ſecant. See Fig. 19. 


" DIALOGVE m. 
Of PeoBLEMs in GEOMETRY. 
Pupil. 


RE all the definitions neceſſary to be got by heart! 
Tut. 1 do not ſay that; but I would recommend 
your being ſo far acquainted with them, particularly thoſe 
which relate to the circle, and the difference of right, 
acute, and oblique triangles, as to diſtinguiſn them from 
each other at fight. 8 | | 
Pup, I will do every thing in my power, and J hope, 

with a little ſteady application, ſoon to attain them, 

Tut. That you will perform very ſoon, when you are 
informed that your having a general idea of them will be 
ſuhcient at firit ; becauſe as you become more and more 
converſant with them from daily practice, they will ſhortly 
be as familiar to you as any other thing. 3 1 8 

| Pup. But what am I to underſtand by problems in Geo- _ 

metry ! EIS SERA ws 
Tut. They relate to ſeveral operations to be performed 
by the inſtruments, to repreſent more clearly ſuch things 
as you may have occaſion to analy yourſelf upon. I thins 
*1 | you 
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ou ſaid that you had provided yourſelf with a cafe of in- 
ſtruments; and I now deſign to acquaint you with ſome 
of their obvious uſes. | 
Pup. This indeed will give me pleaſure. 
Tut, If you carefully attend to the explanations and di- 
rections J ſhall give you, the whole will be very eaſy to 
you; and that it may be more ſo, I ſhall give you the 
Hgure alſo of each, which will ſerve you as a pattern, 
w - waar to make any other ſimilar figure, either greater 


Pros. 1. To biſect a given finite ſtraight line, that is, 
to divide it into two equal parts. | 


Conſtruction. With the diſtance A 4, 6 
or any other not exceeding the whole oo 6 
line and more than half, having one "FEA 
foot of the compaſſes in A, ſweep the FAD 
dotted arch ada, and with the ſame Cc! a 
extent in B, ftrike 6c bh. Join the X iS 
points where they interſect each other, \ „ 
which will cut the given line in the N 


point e, which ſhall alſo divide AB in * 
two equal parts, as required. C; —6 


PROB. 2. To biſect a given rectilineal angle, that is, 
to divide it into two equal angles. 5 N 
Conſtruction. With any convenient 
diſtance, as Ac, or A b, and one foot 
of the compaſſes in the angular point 
A, ſweep the arch bc; then take in 
your compaſſes any convenient extent 
more than half the arch 5 c, as ec, with 1 
which in c ſweep the arch a a, and with the ſame extent in 
$ ſtrike the arch d 4, and through the interſections from the 
angular point A, draw the line Ag, which ſhall divide the 
given angle into two equal parts. 0 21 of 


Psuoz. 3- To draw a ſtraight line at right angles to a 
given ſtraight line, from a given point in the fame. 


| Conſtruction. 


 Confiruftion. This admits of two 
varteties; either, 1. when the point is 


at or near the middle of the line, or, 2. 
when it is near the end. | 

t. Fron the given point D ſet off 
each way the ſame extent in your com- 
paſtes at pleaſure, ſuppoſe to a and b; 
then upon a, with any extent as con- 
venient, ſweep the arch 4 d, and with 


lar line required. 
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Fig. 1. 


C 


i 4. — e 


c Fe * * a 


| 


the ſame extent in h ſweep cc. Join 
the interſection in C to the given point 
D, which ſhall be the line required. | 
2 | _ 
2. From the given point B, Fig | 
extend the compaſſes to any IL 
convenient diſtance, as C B, & * 
ſweeping the arch DB E; then , 
lay a ruler from D, where the 1 
arch cuts the line A F, from ak | #7. 
thence draw #line through C, Fg * — 117 
which will cut the arch at the * if | > RE: 
other end in E. Join B E, — 
which will be the perpendicunsů 


PROB. 4. To draw a ſtraight line perpendicular to 2 
given ſtraight line of an unlimited length from a given 


point without it. 


Conſtruction. This admits alſo of two methods, as, I. 
when the perpendicular may be expected to fall near the 
middle of the line from the given point, or, 2. when it may. 


ſeem to fall near the end of it. 


1. If AB is the line given, 


and C the point, with any conve- 
nient diſtance ſweep the arch @ w 
to cut the line in two parts, asc 3 


the 
interſection join C D, and it is 
done. . i 


and which biſect as directed by 


E 2 


rſt problem. Through the A. 


z Extend 


from the point D on the line D F. 
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Fig. 2. 

2. Extend the compaſſes from G, N 
the given point, to E, ſo that upon 5 . 
it, as a center, the line H I may be E.. ; 
cut in two places, in F and K; > J 
and if G K be joined, the work is F. 1 
done „ | : H 122 1 = I 


PROB. 5. To triſect, or divide a right angle, into three 
equal parts. e N 


Conſtructiun. With any convenient ce 
diſtance for radius, as B A, ſweep the | . 
arch AC; and with the ſame extent 
in A ſweep the arch @ b, cutting the _ 
other; alſo in C ſweep cd in the ſame 
manner. Then from the angular point 
B, draw B D and B E to thoſe inter- 
ſeckons, and it is donmmmmm.. 


PRO B. 6. At a given point D 
to make a right lined angle equal 
to a given right lined angle BAC. 

Conſtruction. Having drawn the 
line D F at random, with any ex- 
tent of the compaſſes leſs than AB, 
ſweep the arch ac, and do the ſame 


Take the length a c of the arch in 
your compaſſes, which place from 

to e, and from D through e draw 
D E, and the angle is formed. 


PROB. 7. To draw a ſtraight line through a given 
point parallel to a given ſtraight line. „ 
Conſtruction. I tis admits of two varieties, and may 
happen either, 1. when the point is given, or, 2. when the 


diſtance of the line propoſed is given. 


* 


1. If 


2 * 


ay 


we” 1 
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1. If BC is the given line, 
and A the point propoſed, with 


any convenient diſtance, which 


is greater, ſuppoſe A 4, ſweep 


4 a, and with the ſame in 4 


ſ,weep Ab; then meaſure the 


arch A b in your compaſſes, C 


which ſet off from d to a, and 
drawing a line through à A, it 


hall be the parallel. 


2: Or, take the length of 
the line of diſtance propoſed 
in your compaſſes for a radius, 


is E F, with which, near the 
ends of the given line AB, as 


at a and b, ſweep the arches c 
and 4, and laying a rule to touch 


the arches, draw C D for the 
required parallel. 


Pros. g. To find the center 
of a circle given. 


Conſtruction. Drawany chord 59.56 
line, as A B, at pleaſure, which \, 


biſect as directed by Prob. 1. 
This will give the diameter 


CD; and having biſected this 


in like manner, another diame- 


ter E F will be obtained, which 
will crols the former in G, the 
center require. 


o 
— — — —— —— — — _—__ 


Fig. Is | 


N. B. This divides. the circle into four quadrants or 
quarters, as EG C, C GF, FGD, and DGE. | 


= PRoB. 9. To divide the circumference of a circle 
into two, four, eight, ſixteen, or thirty two equal parts. 


E ; 


| Conftruflim. 


r Y 


_ In I 2 


problem, the firſt diameter 


theſe be in like manner bi- 


ab. Then ſuppoſe your angle was to 


paſſes from the ſame line of chords, and 
| ſet off on the arch from à to d; and, 


i 
be 
4 
1 
} 
f 
1 
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Conſtruction. By the laſt 


divides the circumference into 
two equal parts, and the ſe- 
cond diameter into four, Bi- 
ſect each of theſe arches by 
Prob. 2, which will divide it 
into eight parts; and theſe 
again biſected, will divide it 
into ſixteen parts. If each of 


ſeed, the circumference will 
be divided into thirty-two | 
equal parts, equal to the number of the points of the compaſs. 


PROB. 10. To make an angle equal to any number of 


degrees. 


Conſtrufiom. Having drawn the line 


AB, take from the line of chords on 7 9 
the ſcale 60? in your compaſſes, with << | 


which, and one foot in A, ſtrike the arch 


conſiſt of 49®, take that in your com- 


by drawing a line from A through 4, 3 B 
the angle CA B is the angle required. ö 


N. B. If the angle required is more than 600, or even 


more than go?, ſet off 60 or go? firſt from a, and the reſt 
from that point forward on the arch ; draw a line through 
the point found laſt from A as before. e 


I would recommend to all my young ſtudents to be pro- 


vided with a caſe of inſtruments. Theſe contain at leaſt 


two pair of compaſſes, one of which has a ſcrew leg to 
take off, and admit another leg for drawing circles or 
arches, or a leg with a dotting wheel, or one to admit a 
black lead pencil, as may be wanted. A ſcale and ſector 


are alſo included, and in ſome how not in all) a ſemicircle 
of braſs; which with the ſteel pen for drawing ftraight 
black lines, and a pencil for drawing obſcure lines, gene- 
rally make up a caſe of mathematical inſtruments, and are 
ſufficient for moſt common purpoſes. And as the ſector 


opens and ſhuts, it is much more convenient than. the 
ſcale; for as it contains the moſt uſeful lines on each legs 
þ 


SS TS. WF 70. F'- IGS - 0 
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1 
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ſo by opening the legs to ay convenient diſtance for 
radius, at the wider end, you have as many ſcales, fitted 
to any radius at pleaſure, | T 

Pup. But how ſhould I have performed the laſt problem 
by means of the ſector ? „ 3 

Tut. Nothing is more eaſy; for by opening your ſector, 
ſo that the diſtance of 60, 60, at the end of the line of 
chords be leſs than the line A B, ſuppoſe A a, and ſtriking 
the arch as before, if the two points of the compaſles be put 
to 49, 49 (the ſector remaining unmoveable), this will be 
equal to à d and d will be the point as before. | 

Pup. But what advantage is there in this inſtrument ? 


Tut. Very much; for ſuppoſe the line. A B is leſs than 


the diſtance of 60 or radius of your line of chords on the 


ſcale, you are at a loſs what to do. In like manner, if a 
greater radius ſhould be wanted, the ſame inconvenience 


ariſes 3 but this inſtrument provides for both obſtacles. 
Pup. I thank you, Sir, and clearly perceive the ad- 
Vantages you mention. 4 ors 


CRAP Mt 
Of Plane TRIGONOMETRY. 
| | Tutor. 


H ſo clearly inſtructed you in the nature of 


ſuch Geometrical Problems as we ſhall have occaſion 


to exerciſe ſhortly, I think we may proceed to Plane 


l'rigonometry, on which Navigation is founded. I ſhall 

therefore give you a few eaſy definitions, by which you 

will be enabled to underſtand the ſeveral parts of it. 
SECTION hk. 


Of: DEFiniTIONS. 


1. Plane trig onometry is that part or branch of the ma- 
thematics, which is employed in calculating the ſides and 
meaſuring the angles of any plane triangle. Bp 
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and three angles. The three ſides 
are AB, B C, and CA, and the 


contained between the two legs or 
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2. Every plane triangle conſiſts 
of {ix parts, that is, of three ſides 


three angles are A, B, and C. But 
when an angle is expreſſed by 
three letters, which is ſometimes 
the caſe, the middle letter denotes 
the angular point; as AB C ex- A 


preſſes the angle B. 


— 
— 
* 
, 


3. The ſides of all plane triangles are meaſured by a line 
of equal parts (marked L on the ſector) as miles, leagues, 
or yards, feet, fathoms. Thus, if the ſide AB of the 


triangle ABC is 40 miles, B C will be 44 miles, and CA 


60 miles. | 


4. The angles of all plane trian- 
gles are meatured by the arches of 
circles deſcribed upon the ſeveral. 
reſpective angular points, which are 


ſides forming the angle. And as 
every circle is divided into 360 

equal parts, called degrees, and 
each of theſe is ſubdivided into 60 

minutes, ſo the number of degrees | 
which the arch of that angle meaſures within the two ſides 
forming the angle, is the meaſure of that angle. Thus, the 


arch ad is the meaſure of the angle A, or 42 degrees and a 
half; c # meaſures the angle C, or 47 degrees and a half; 
and h e meaſures the angle B, or go?. And as the angle 
B is exactly 90%, that angle is a right angle, and the two 


legs or ſides which bound it are perpendicular to each 
5. But if the arch of the circle intercepted by any two 


legs or ſides be leſs than go?, the angle is acute; and what 


that angle is ſhort of go?, is called the complement of that 


angle. And in a right angled triangle, the complement of 

one of the acute angles will always meaſure the quantity of 
the other acute angle. | e 5 „ 

6. If one of the angles of a plane triangle be more than 


90⁵, it is an obtuſe angle, and what it is leſs than 1805 1s the 
jupplement of ſuch angle to a ſemicircle. This ſupple- 


ment will be equal to the ſum of the two acute angles, 5 


1 


= 


r 
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the three angles of every plane triangle are always equal to 


a ſemicircle or two right angles. 


7. If two angles of any plane triangle be known, it from 


hence follows that their ſum, if ſubtracted from 180, will 
leave the quantity of the third angle. Thus if the three 
arches meaſuring the angles of the triangle above, be ap- 
plied to a ſemicircle drawn with the ſame radius, they will 
juſt fill it up. The fame may be obſerved of any other 
plane triangle, whether acute, right-angled, or obtuſe. 


8. If a plane triangle has one right angle, it is a right- . 
angled triangle. The fide or leg AC (in the foregoing 
e 


hgure), which is longeſt, is cal 


d the hypothenuſe; the 


leg A B, on which it ſtands, is called the baſe; and the 
_ ctner leg B C the perpendicular. | 


9. But if none of the angles be a right one, it is then 
called an oblique-angled triangle, whether it has one ob- 
tuſe angle, or has all its angles acute. See Fig. 7, 8, 9, 
and 10, pages 69 and 70. : ” Pp 

10. Similar triangles are thoſe which have the ſame 
angles, but have different legs or ſides, and they are always 


% 


in exact proportion to each other. 


11. In all plane triangles it is certain that the greateſt 


fide is always oppoſite to the greateſt angle, and the. con- 
trary ; - ſo that if any two hdes are equal, their oppoſite 
Kat will alſo be equal, and if all the ſides are equal, all 
tae angles mult conſequently be equal. Hence every fide 
muſt be in proportion to its oppoſite angle, and every 
angle to its oppolite fide. | 5 


Pup. Theſe obſervations very clearly explain the nature 
of triangles, and I ſuppoſe it will be neceſſary to imprels 


them on the memory. _ 1 5 To : 
Tut. It will certainly be adviſable to have the ſubſtance 
of them at leaſt by heart, as well as certain eſtabliſhed data, 


called axioms, on which all operations. in trigonometry 
depend, and are here ſubjoined. F 


SEG T TON N. 
Of certain Axlous or PRINCIPLES in PLANE | 
T. TRIGONOMETRY. 1 


Axtom I. In every right angled plane triangle, if one Ke 


ide be made radius, the other ſides will be fines, coſines, 


8g : tangents, | 
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tangents, or ſecants, as will be evident from theſe three 


caſes. 

EL 1h = Fig. ls 
1ſt Cafe. If the baſe be 
made radius, as AB in Fig. 1, | C 

and the angle at A be 50?, 12 

then B C will be the tangent | 

of 50?, and A C its ſecant. ; 
So that whatever proportion 
the radius has to the meaſure 5**ð³9 
of-the fide A B, the mne 


proportion has the tangent of 


50? to the meaſure of the fide B C, and the ſame propor- 
tion has the ſecant of 500 to the meaſure of the hy pothenuſe 


AC. 

„„ | Fig. 2. 
2d Caſe. But ſuppoſing 1 
the hypothenuſe to be made D.. 

radius, as A in Fg., ·ð⁊ TRI EEN 
and the angle at A, as in t ge I 
former caſe, to be 50% then: 8 
will CB be the line of that . 4.—.— 
angle, and A B equal to CD A 5B 


its coſine, or the ſine of the 


complememt of that angle to go?, viz. 40. 80 that 
whatever proportion the hypothenuſe A C has to radius, 


the ſame proportion will the ſide B C have to the fine of 


50e, and the ſame proportion will the {ide A B have to the 


| fine complement or coſine of 50%, equal to the fine of 


40. 
5 e Fig. z. 
3d Caſe. If again we ſup- E ns 74 
poſe the perpendicular to be . Nr. 
made radius, as B C, Fig. z, 1 ©” 1 52 ir In 
and the angle at A to be 50%, „ * 
then B A will be the tangent #+. * 
of the oppolite angle C, or A. 1 
the tangent complement of . 2 - 
A, and CA will be the ſecant̃ BB 


of the angle C, or the co- 5 
ſecant of A. From which it follows, that whatever pro- 
portion the perpendicular B C has to radius, the fame pro- 
portion will the fide A B have to the tangent of the angle at 
C,; or the co-tangent of the angle at A, and the ſame pro- 
| 5 | portion 
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portion will the ſide A C have to the ſecant complement of 


the angle at A or 50®, equal to the ſecant of the angle at 


C of 

Axiom II. In every plane triangle, whether right- 
angled or oblique, the ſides are in proportion to the ſines 
of their oppoſite angles, and the contrary. . This propor- 
tion is called, commonly, oppoſite ſides and oppoſite angles. 
If in oblique triangles, you have an obtuſe angle, take its 
ſupplement to 180% and find the fine, tangent, &c, of 


that as the ſine or tangent required. 


Axiom III. In all plane triangles, as the ſum of the two 
legs which include or contain any given angle, is to the 
tangent of half the ſum of the other two angles *, ſo is the 
difference of thoſe two legs, to the tangent of half the dif- 
ference of the required angles. So that if there be given 


two ſides and an angle included, ſay, as the ſum of thoſe 


ſides, is to the tangent of half the ſum of the unknown 


angles, ſo is the difference of the ſides, to the tangent of 


half the difference of the unknown angles. Then, the half 
ſum added to the half difference, will give the greater 
angle, and ſubtracted leave the leſſer; and as the greater 
angle muſt be oppoſite to the greater ſide, ſo the leſſer angle 
muſt be oppoſite to the leſſer iide. „ 
AxIOM IV. In every plane triangle, as the baſe or 
greateſt ſide (or the hypothenuſe in right angled triangles) 
is to the ſum of the other two ſides, ſo is the difference 
of thoſe two ſides, to the difference of the two parts or 


ſegments of the baſe. Theſe ſegments or parts are de- 


{cribed by letting fall a perpendicular from the oppoſite 
angle upon the baſe, as already taught in Prob. 4, page 7c. 
Then, to half the given baſe, add half the difference of the 
ſegments, for the greater ſegment ; and ſubtract the half 


difference for the lefler ſegment. Hence the triangle is 


converted and changed into two right angled triangles, in 
which all the ſides and the right angle are given, to-find the 
other angles. | e e e 


— — — 


* This is found thus, Subtraſt the given angle from 180%, and 


take half the remainder, which will always be half the ſum of the two 


unknown angles. 
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SECTION III. 


Of the SOLUTION of PLANE TRIANGLES. 


\ 


Pup. ] did not expect we ſhould ſo ſoon have come to 
the ſolving of triangles, by which I ſuppoſe is meant the 
method of finding tome unknown parts of a triangle by 
means of others that are given or known. ng 
Tut, You are right; and you ſee how quickly we are 
come to the very threſhold of the building which con- 
_ tains this valuable and excellent art, before many would 
have got through the firſt four rules of common arith- 


metic, 


Pup. Cannot you give me ſome very ſimple and eaſy 
Jr cio diſtinguiming the fides and angles from each 
Other. a | 

Tut. I believe you wiſh to ſay, that upon ſeeing the 
figure of the triangle, you ſhould be able to diſcover thoſe 
which are given from thoſe which are required. 

Hu. da.. 

Tut. I would therefore adviſe you 
to make a rough draught of the triangle, 
which you will ſoon be taught to do, and 
to place the letters A, B, and C, at the 
angles; and to mark a given fide by a 
little daſh acroſs it, as you ſhould an 
angle given by a little crooked line, or 
other known mark. Thus in the figure 


annexed, the fide A B, and the angles A and C, are marked 


as given, and conſequently the ſides A C and BC are re- 

quired ; for as two angles A and C are known, what their 
| ſum wants of 180?, will be the meaſure of the other angle B. 
This is always true, whether the triangle be right angled, 
acute, or obtuſe, | have already noted that every angle 
is expreſſed, ſometimes by one letter, and ſometimes by 
three; and every ſide by two letters. | 

Pup. But how am I then to proceed! 

Tut. You are a little impatient, my young friend, 
though I cannot but approve of your anxious wiſhes. 


They ſhall ſpeedily be gratified by giving you a ſcheme, 


which at one view will diſcover what is to be done, ac- 
cording to the ſides or angles which are given or required. 


And 
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And having found the claſs to which your example belongs, 
write down the numeral value of the terms known, as they 


are given 1n the queſtion, or as they may be diſcovered or 
found from the circumſtances of it; then take out the lo- 
garithms or the natural numbers from the table of the lo- 


carithms of numbers, and thoſe for the angles from the 


table of logarithmic tines and tangents, as already directed 
on pages 53, 54, &c. he | 


Pup. I hope I ſhall underſtand this, by means of the 
ſcheme. | ED 
Tut. Nothing will be more eaſy ; and 


by way of explanation. 


A SCHEME 


therefore I ſhall 
firſt preſent you with it, and afterwards add a few words 
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\ 


A SCHEME, or Summary VIEW of the CLASSES, 
In PLANE TRIGONOMETRY. 


[Pros.f 


GIVEN, 


III. 


All the 
I. angles and 
one ſide. 
N ( 
Two ſides 


| one ſide. 


IV. 


| lides. 


and an an- 
gle opp. to 


Two ſides 
and the 
right angle 


Two fides 
and the 
oblique 
angle 
included. 


The three 


The angle 


The other 
two ſides. 


opp. to the 
other given 
fide. 


Either of 
the other 
angles, 


——_—— 
; . 
1 


angles 


4 


All the 
angles. 


7 a * p 
[REQUIREL 


'The other | 


SOLUTION. 


is known, as before. | 
And, as the 5. of the angle oppoſite to the 


of any other angle, to its oppolite ſide, 


angle; ſo is the other given fide, to the 
ſin. of its oppolite angle. 
And when two angles are known, the 
third is alſo known, | 
For the other ſide, proceed as before. 


As one of the given ſides, is to radius; ſo 


its opp. angle. 
is known. 


angles. | | 
Find the ſum and diff. of the given ſides. 


i ſum of the other angles. 


is tang. of 4 ſum other angles, to tang. 4 
diff. thoſe angles. | 


Add 4 ſum to 4 diff. gives the greater angle. 


Sub. & ſum from diff. leaves the leſſer angle 
Then find the other ſide by opp. ſides & ang. 
Draw a line perpendic. to the greateſt ſide 
from the angle opp. to divide it into 
two right-angled triangles. 


Then, as that longeſt ſide, is to the ſum off 
other two ſides ; ſo is the diff. thoſe ſides, 


to the diff. of parts of the longeſt. 
Then, add 4 long. fide to 4 diff. parts gives 
the greater part. 3 3 
And ſub. + fide from 2 diff. leaves the 
lefler part. | 
And as the perpen. cuts the triangle into 
two right-angled ones, in both which, 
the hyp. a leg, and the right-angle are 
known, the angles are found by Prob. 2. 


The three 


5 ſides. 


Either an- 
gle. 


"[Determitic which angle to find, and call 


Log of & ſum, and log. of 4 diff. ; 
Take half the ſum of theſe logs. and ſeek it 


the ſides including it R and F, and call 
the ſide epp. G; put D for the diff. be- 
tweenE andF, and find the æ ſum and 4 
diff. of G and D; write theſe 4 logs. un- 
der each other, viz. Wo | 

Ar. co. log. of E, ar. co. log. of F, 


Li 


in the log. lines ; doub. the deg. and min. 
correſponding for the required angle. 


Becauſe two angles are known, the third 


given fide, is to that ſide; ſo is the 8. 


As the given ſide, is to the ſin. of its opp. 


is the other given ide, to the tang. of 
Then two angles being known, the third 


The other {ide is found by opp. ſides and 


Take half the given angle from 90“ leaves 


Then, as ſum ſides, is to diff. of ſides; ſo 


_— * 


The ar. co. is the diff. of the log. from radiu: | Y 


kn a % Ay pr RVc- 


3 — — 
— es} « OT we 
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You will readily obſerve that the firſt five claſſes conſiſt, 
amongſt other things, of three numbers to find a 4th, in 
proportion; therefore proceed as taught in the rule of 
three by logarithms, premiſing that to find an angle, the 
ſecond term muſt be an angle, and the firſt and third terms 


mult be ſides, —and to find a ſide, the ſecond term muſt be 


a fide, and the firſt and third terms angles. The laſt claſs 
has no proportion. 

Pup. I think the direction is very plain; and I doubt 
not but an example or two will make all eaſy. | 


Tut. That is the buſineſs we are immediately to proceed 
to; and therefore prepare yourſelf now to be exerciſed in 


good earneſt, for we have hitherto been little more than 
jeſting upon the matter. 5 

Pup. You have a mind to alarm me, I perceive; but I 
am not diſpoſed to meet trouble half way, and therefore if 
you pleaſe to go on, my attendance ſhall not be wanting. 

Tut. Your Tpirit is good, which is a ſtrong omen of a 
ſucceſsful progreſs ; for difficulties in any thing are fre- 
quently ſuppoſed greater than they are, which is a great 


obſtacle to their accompliſhment. 


EXAMPLE I. Of a right-angled Triangle. 


Given the plane triangle ABC, in 
which are known the baſe or ſide AB 
537 yards, the angle at A 42 3o', and 
tne right angle at B always (in right 
angled triangles) equal to go?, to find 
1 at C, and the ſides B C and 


N. B. The 4 A taken from go?%, A "25. nl 
leaves he ©, ² 3 

1. For the conſtruction. From a ſcale of equal parts, 
of convenient length, ſet off A B equal to 537, 5 at A 
make an angle equal to 42? 30“ by Prob. 10, p. 78; then 
raiſe a perpendicular at B for the right angle, by Prob. 3, 
Fig. 2, p. 75, which will meet AC in C. Meaſure B 


728. 5 | | = | 
N. B. If you uſe the ſector, . take off the numbers 
from thoſe lines upon each leg, marked L; and as it is ad- 
viſable for the young ſtudent to draw his hgures pretty 
large, which will teach him exactneſs (an eſſential buſineſs 
. E in 


on the ſame ſcale, and it will be 492, and AC will be 


1. 
* 


N 
133 
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in mathematical conſtructions) he may prove his work by 


repeating his exerciſes with the legs of the ſector more or ” 
leſs extended. This repetition will be of infinite uſe to an 
him, and cannot be too e recommended. _ the 
2. By calculation. As this belongs to the firſt claſs of of 
the preceding ſcheme, we from thence deduce this pro- 
portion. 125 ly | 
1. To find the fide AC. 
| As S LC, 47 30' —— 9.86763 
Is to AB 53 — 2.72997 
Ll 90189 £4 B, 90 00' — 10.00000 
| | | 12.72997 
l . „ 9.86763 
3 | | 
4 T8 AC, 728 ._— 0 
4 „ | 
1 2. To find BC. _ 
[ As 8 4 C, 4% 3% — 9.86763 
| Is to AB, 337 F 
80 is 8 L A, 42 . 982968 
| 12.55965 
86763 
To BC, 492 — 2.69202 
EXAMPLE II. Of an oblique angled Triangle. | 
Given the plane triangle ABC, in 
which are known the baſe AB 275 | 
yards, the angle at A 329, and the 5 
angle at B 103; I deſire to know the or 
meaſure of the ſides AC and BC? 1 
The 4 C is known as before; for the 
if 103? be added to 320 the ſum 1355 or 
taken from 180? leaves 45® for the angle C. an 


1. For the conſtruction. Set off 275 on AB, from the 


24 


to 


* 


* 
ile 
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ſcale or ſector, as before, and make an angle at A equal to 


32%; alſo at B make an angle of 103%, by ſetting off 60 


and then 43 on tae obſcure arch, and join the ſides through | 


thoſe points. Meaſure AC on the ſame ſcale or opening 
of the ſector equal to 379, and B C equal to 206, 
2. By calculation. This belongs to the firſt claſs. 


1. For the fide BC. 


As S L C, 45 od — 9. 84949 
Is to A B, — 2.43933 
80 is 9 4 A, 329 oo. — 9.72421 


12. 16354 
9.84949 


% 


— — — 


To BC, 206 8 . 


———— 


2. For the fide AC. 

As 8 4 C, 45? oo — 9.8400 
Is to AB, 275 poop van 2.43233 

So is S. Sup. 4 B, 77 % —— 9.98872 


12. 42805 
984949 


Te A 2.57856 


N. B. 77% is what the 4 B wants of 1809. 


ExamPeLs III. Of a right angled Triangle. 
N 4 60 


Given the plane triangle AB C, 
in which are known the longeſt ſide 
'or hypothenuſe A C equal to 5e7, 
and the ſide or baſe A B 349, with _ 
the right angle at B; to find the ſide 
or perpendicular B C, with the 
angles A and C: 
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1. For the conſtruction. Take A B or 349 in your 
compaſſes from the ſcale or ſector, and on B raiſe 2 per- 
pendicular; alſo take A C from the fame ſcale or ſector, 8 
| equal to 527, with which ſweep the dottedarch 6 4, and it trial 
1 will cut the perpendicular in C. Ihen meaſure B C, and it and 
bl. will be found to be 395, Then for the angles, ſuppoſe the 
that at A, with any convenient radius from the line of Wl twe 


chords on the ſcale or ſector, ſweep the arch @ c, which AC 
. meaſure on the ſame line, and it will give 48? for the 7 
angle at A, Its complement to 905, or 414, is the angle > 
| 2. By calculation. This belongs to the ſecond claſs. 50 
1. Jo find the angle C. 4 46 
As AC, 527 — 2.72187 5 
5 „ to 9 
Is to S < B, 90 o — 10. ooo 2 
So is AB, 349 _— 2.54283 the 

12.54283 

2.72181 

To S 4 C 41? 28' 8 9.82102 


Then the L A will be its complement to go?, or 48 32. 
2. For the ſide BC, 


As S 4 B, 90 off —— 10.00000 
Is to AC, 527 — 2.72181 
So is 8 £ A, 483: [ͥç:ꝛ— 9.87468 


To B C, 395 nearly 4 ; 112.59649 


Ni. B. The firſt term being radius, the work is ſhortened 
by cutting o&:the 10. | 


| EXAMPLE 


ened 


PLE 
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ExAMPLE IV. Of a right angled Triangle, 


Given the fide A B, of the plane 
triangle ABC, equal to 950 leagues, 
and the fide B C equal to 760, with 
the right angle at B included be- 
tween them, to find the other ſide 
A C, and alſo the angles A and C? 


1, For the conſtruction. Set ofttͤ⁵ -- . 
AB equal to 950, for the baſe, and | | 
erect a perpendicular at B, on which ſet of B C or 
760; join AC, and meaſure it on the ſame ſcale or ſector, 
and it will be 1217, Then the arch ac meaſured on the 
chords, ſtruck with the radius A a, will be 38? 40 the 
quantity of the angle A, and the angle C its complement 
090% o . 

2. By calculation. This belongs to the third claſs of 
the preceding ſcheme, | ey, 


1. For theangle A. 


As A B, 950 — 2.97772 
Is to radius — | 10.00000 
So is BC, 760 — 2.8808 1 
12.8808 

2.97772 
To the tan. Z A, 380 40 nearly 9.90 zog 


2. For the hypothenuſe A C. | 
ASS&E Go 51% 20 9.89254 
Is to AB, 950 


So is S 4 B, go? 0 ——— 


—— 


2.97772 


To AC, 1217 


EXAMPLE 
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ExamPLE V. Of an oblique angled Triangle. 


Fa 

Qieen in the oblique angled 
triangle A B C, the fide AB 1 
755 yards, and BC 585 yards, 8 


equal to 339 15“; required 
the ſide A 8 wi the its 
angles ? TED en e 

1. For the conſtruction. K „ f 
Set off AB equal to 755, and 5 FP 
make an angle at A as before, 330 15', drawing the line of | 
ſufficient length, ſuppoſe to c; then take B C ia your Bu 


compaſſes, and with one foot in B, ſweep an arch b C to Wiad b 


cut the line from Ain 5 and C. Join B& and BC; and Wa). 
ABbor ABC will be the. triangle, as the angle B is Wh: d. 
either acute or obtuſe. In the one caſe A h will meaſure Wrence 
218 yards; in the other A C will be found equal to 1045 Weircu 
yards. The angles in either caſe are obtained as be- 
ore... 5 

2. By calculation. This will belong to the ſecond 
claſs. | <3 


1. For the angle C. 
ABC wr — 


2.76716 


Is to S ZA, 33? IF nn 9.73901 
So is A B, 755 — 2.87795 
7, 5 | 12.61696 
2.76716 
To 8 L C, 4531 9.84980 


N. B. This example, in itſelf, does not determine 
whether the angle at C is acute, as drawn in the figure 
ABC, or obtuſe, as it would be in the figure A B; but 
if either the circumſtances of the diſtance require A to 
be greater, and conſequently equal to A C, or the angle 


at B may be reaſonably conſidered as obtuſe, rather than 


ſo very acute, the nature of C will be determined, and of 
courſe the angle B will be certainly known, 


2. For 


ne of 
your 
C to 
; and 
> Bis 
aſure 
1045 
be- 


>cond | 


* 7 — 
K ne 
— — . it mts 200 PA — 
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2. For the ſide AC. 


As 54 A, 33 If — _-9-73901 
Is to BC, 585 — U | 2.76715 
50 is 8. dup. 4 B, 78? 18s“ 9.99088 

| | 12.75804 
I 9.73901 
To AC, 1045 — 3-01903 


But if the C Tins would then have been the 4 b) 
had been obtuſe and B acute, A C (which would have been 
Ab) could only be 218 yards, little more than one fifth of 
the diſtance, and the Z at B only 11* 48'; which diffe- 
rence could not eſcape from a proper attention to other 
circumſtances, | | 2 5 = 


ExAMPLE VI. Of an oblique angled Triangle, 


Given the ſide A B, of the tri- c 
angle AB C, equal to 376 poles, and 
þC 417 poles, and the angle B in- 
duded, 107? 18; required the an- 
gles A and C, and the fide AC? 


1, For the conſtruction. Set of A _ B 
AB equal to 4376, as before, and at B, ; | 
having drawn a line to form an angle of 1079 18 ſet off 
þC or 417 poles, and join A C; meaſure it, and you 
A 645 poles, and take the quantity of the angles as be- 
Ire, 5 


2. By calculation. This belongs to the fourth claſs of 
tie ſcheme, which gives the following directions 


From 
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From 90s oo 
Jake 53 39 half the given J. 


— — — 


Leaves 36 21 half ſum of the two others. 


Alſo to 417 From 417 
Add 378 1 
Sum 793 Diff. * 
Then, as the ſum, 793 — 2.89927 
Is to T. of ſum 48, 36 21 9.86683 
So is the dift. 41 1.61278 
1 8 11.47961 
2. 89927 
To T. of diff. 4s, 2011 8. 58034 
Now, + ſum 4s, 369 21 
$0848, 1 11 


Sum, 38 32 gives the greater £ 


Diff. 34 10 the leſſer Z. 


| 


Hence the Z A, oppoſite to the greateſt ſide B C, is 
38? 32 and the 4 C, oppoſite to A B, is 34? 10. Then, 
by the rule given in claſs firſt of the ſcheme, A C will be 


obtained equal to 639 poles. 


_ Theſe examples will be ſufficient to ſhew the nature 1 
calculations in Plane Trigonometry; the other two claſſes 
will be occaſionally uſed hereafter, but eſpecially in work- 


ing of double altitudes, &c, to which we will refer them, 
_ proceed to exemplify theſe rules in caſes of plane 
Pup. I am glad to hear you talk of Sailing, for it ſeems 


as if we were really entering upon the very eſſentials of 


knowledge. 


Tut. 


Tut. Not quite ſo faſt neither, my friend; but, however, 

ou need not doubt of our making a rapid progreſs in what 
is yet to come, and when we have once advanced till we 
may ſafely take a halt, a retroſpective view of our journey 
will afford you much pleaſure. In the mean time, the 
bare repetition of the ſeveral ſtages before us would con- 
found you at once, and therefore I ſhall decline it, - 


BOOK 
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Then, 
vill be 
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i SECTION L 


Of TERMS to be known in SAILING. 
Pupil. 
, HAT are the terms to be known in Sailing? 
V Tut. I will endeavour to give you an account of the 
molt uſeful as briefly as poſſible; and though ſome of 
them may be conſidered as geographical, and ſoine as aſtro- 
nomical, I ſhall only take notice of them as they relate to 
N Navigation, which are theſe. 
1 1. The Pole, which is an imaginary point on the earth 
1 or ſea, at the greateſt diſtance poſſible north ward from an 
1 imaginary circle, called the Equator. Nearly in a line 
=. through this point from the center of the earth, is that ſtar 
i'$ in the heavens called commonly the Pole Star. There is 
another pole at the greateſt diſtance ſouthward from the 
equator. _ 5 N „ 
| 2. The Eguator, which is every where at an equal diſ- 
1 tance from the two poles, divides our globe of earth and 
1 ſea into two equal parts, One of theſe, which we inhabit, 
+88 1s called the Northern Hemiſphere, the other the Southern 
1 Hemiſphere. | | 8 Th 
of 3. I'he Meridans are imaginary circles paſſing through 
Si both the poles, and cutting the equator at right angles. 
1 Every place or point on the ſurface of the earth or ſea has 
4 therefore its own proper meridian; but in maps of the 
world, ſome remarkable place is always conſidered as the 
firſt or principal meridian, from which the longitude of 
places either eaſt or weſt is reckoned. Some maps place 
the firſt meridian at Teneriffe, one of the Azores or 
Weſtern Ifles, ſome at Paris, but moſt Engliſh ſeamen 
now reckon from London or Greenwich, which differ 
only 5 minutes from each other. 
05 4. The 
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4. The Latitude of any place is its neareſt diſtance 


from the equator, reckoned in degrees and minutes on a 
meridian. If it is on the north fide of the equator, it is 
north latitude ; if on the ſouth ſide, it is ſouth latitude, It 
begins at the. equator, where it is nothing; and ends at 


each pole, where it is greateſt, or 90. The latitude is 


always equal to the elevation of the pole above the ho- 
rixon. 4 „ 
5, Parallels of latitude are circles which are parallel to 
the equator, and conſequently at an equal diſtance from it; 
and every place or point on the ſurface of the earth or ſea 
has its own parallel of latitude. | TE 

6. The Difference of Latitude is the diſtance which a 
ſhip has made either north or ſouth of the place ſhe ſet out 
from; which is always reckoned on the meridian in miles 
or leaguss. 2 | 

7. The Departure is the diſtance which a ſhip has made 
either eaſt or weſt from the meridian of the place whence 
the ſet out. This is always reckoned on the parallel of 


latitude in which the ſhip is arrived; and on a plane chart 


is the ſame as difference of longitude. _ T5 
8, The Plane Chart is a kind of map or repreſentation 
of the ſea and its ſurrounding coalts, laid down on a ſup- 


poſition that the carth and fea are one continued and ex- 


tended plane. For here the meridians are all conſidered as 
{traight parallel lines, and all the parallels of latitude are 
at right angles with them. By this means, the degrees 


are every where of equal length, whether on the meridians, 


equator, or parallels; and the degrees of longitude are 
reckoned on the parallels of latitude as well as on the 
equator. This is the foundation of plane ſailing, 2 

9. The Longitude of any place on the earth is reckoned 
on the equator, by contidering the diſtance eaſt or weit 
of the meridian of that place from fome certain principal 
meridian, where you are to ſuppoſe the longitude begins. 

10. Difference of Longituae is that part of the ciccle of 
the l which is ſituate between the meridians of any 


two places, or of a ſhip's place between different obſerva- 


tions. 


11. The Horizon is that apparent circle which bounds a 
ſpectator's view upon the ſea, or an extended plain, and 
tne eye or the ſhip is alw/ays ſuppoſed to be in the center of 
the vitible horizan, © 
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12. The Mariner's Compaſs is an artificial repreſen- 


tation of ſuch horizon in every ſituation. It conſiſts of a 


circular piece of paper, called a Card, divided like the hori- 
zon into degrees and points or rhumbs. This is fixed to 


n piece of ſteel called a needle, to which a magnetic virtue 


has been communicated by means of a load{tone 3 which 


nas the property of pointing ſteadily towards the north, and 


carrying the card with it, when turning freely on a pivot of 


any thing to ſupport it. Thus will every point of the card 
correſpond with the ſame points of the horizon. By this 
means a ſhip may be kept on any propoſed courſe, ac- 
cording to the angle made by the ſhip with the meridian 


. + a =t— 
- — — 
— 
— 2 \ 
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ſen. 13. A Rhumb line is a line which is drawn from the 9 
of a center of the compaſs to the horizon, which is repreſented I 
10ri- by the circumference, It has different names, according i 
d. to to the point of the horizon it is drawn to. 3 

irtue 14. The Courſe is the angle which any rhumb line makes 

zhich with the meridian ; ſometimes this is reckoned in points, 


half points, &c. of the compaſs, and ſometimes in degrees. 
A table of the ſeveral angles which every rhumb, and every 
e point, makes with the meridian, will be given pre- 
ently. | 
15. The Diſtance is the number of miles or leagues be- 
tween any two places, reckoned on the rhumb line of the 
courſe z or, in other words, it is the way or length 
which a ſhip has run on any direct courſe in any given 
time. a | 


1vot or 
1e card 
By this 
e AC* 
eridian 
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A TABLE, ſhewing the ANGLEs made with the MERIDUIAN 
By every PoinT and QUARTER PoINT of the Comrass, 
| North. | South. Points.| D. M. | North. | South. | 
| . 5 1 
| 8 37x 
| . 0 16 8 26 
N. b E. S. bE. II O II ig; N. b W:|S. b W. 
| RE as: 
| E16 32 
| 3 2 5 E 19 41 | & 
N.N.E.jS.S.E.|2. 0 22 30 N. N. W. S. S. W. 
2 31 25 19 
2 x | 28 07; | 
ee Þ 2 430 56 #74 5 
N. E. b S. E. b S. 3 o 33 45 NWbN 8. Wbs. 
3:4 1:30 44 
3 239 22z 
. „„ „„ 3 | 
N. E. 8. E. 4 OA oN. W. S. W. 
4 117 4% 
| 14 2 | 59 372 
5 n | 
N.E.bE.|S.E.bE.|5 O 56 iNW WIS WhW 
| 5 1 | 59 04| 
5 2 | 61 523 
. | 4100-41 F..: = | 
E. N. E. E. S. E. 6 o % 30 WN WWS W 
FEAT . 
16 270 19 
5s E[73 of 
| J EO SR 0 9 
|| E. b N E. b S. 7 o 78 45 W. b N. W. b8. 
. 1 12..4 
"5 „ 
. Wo Re 
. F.. . 


N, 
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As ſoon as you have compared this with the Mariner's 


Compaſs, where theſe ſeveral points are expreſſed, ac- 
cording to their diſtance from the meridian, you may 
preceed to the next ſection, 


$ECTION IL 
Of the ſeveral CASES in PLANE SAILING. 


| The ß5rſt thing neceſſary in this place is to preſent you 
with a table, which exoreth 
Terms. e 


s the ſeveral caſes in Nautical 
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CAS TE = © 


The courſe of a ſhip given, with the diſtance ſhe has 
run by the log, to find how much ſhe has altered her la- 
titude, and how far ſhe has changed her meridian. 

Example, If a ſhip fails pot nets 


from lat. 48? 15' N. on a N 
S. W. by W. courſe 87 f 
miles; what is her preſent — 
latitude, and what departure N 
has ſhe made? 8 [. 
1. For the conſtruction. Sas OE 
Suppoſing N. the firſt place aye PER 8 


of the thip, draw Ss: ; 


at pleaſure for the meridian; and on N, with 60, 60, 
taken from the fector, ſet off the angle of the courſe, 
56 15, and draw N W. On 8 draw a right angle to 


8 N, which will meet the line of the courſe in W; make 
N W, by opening the ſector, equal to 87, and on that 
meaſure N S 48, and WS 724, 


2. By the tables of latitude and departure. The given 
courſe, 5 points, being found at the bottom of the table, 


oo in the column of diſtance for 87, and againſt it is 48.3 
for difference of latitude, and 72.3 for departure. 


3. By calculation. This is the firſt caſe of the preceding 


ſcheme. | | . 
1, For the Difference of Latitude. 

As radius, or S. 4 8, 9 — 10. ooo 

Is to N W, 87 . 1.93952 


11.68426 
10.00000 


To N, 48.33 — 5 1.68426 


N. B. The 4 WS AN h is the complement of 


the courſe to 90. 
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2. For the Departure. 
As radius, or 8. £ 8, 00% — 


Is to N W, 87 
SO is S. L N, 56 11!“ — 
To WS, 72.34 — 


— 


Then, from the given latitude at N — 
Subtract the difference of lat. — 


Leaves the latitude the ſhip is in at W, 
the ſame latitude as at D — 


CA $8-£ 2. 


The courſe of a ſhip given, with the difference of lati- 
tude found by obſervation, to * correct the diftance denoted 


Io. 00000 


1.93952 


9-91985 


44 


11.85937 
IO. OOOOQ 


* & 


1.85937 


43? 15 
- D.-40 


3 — — — 


47 


by the log, and how far ſhe has changed her meridian. 


Example, If a ſhip from latitude 


47 27' N. fails upon a courſe S. E. RN 


by S. till by obſervation ſhe finds | 
_ herſelf in lat. 46? 11'; what diſtance 
has ſhe run, and what departure 
has ſhe made? | 

1. For the conſtruction. Set off 
N S on the meridian line, or 76, * 
and make the angle at N equal to 
three points; a perpendicular upon 


S will meet NE in E. Meaſure as 


before. | 


2. By the traverſe table. With the given courſe, 3 
points, at the top, look for 76 in the column of latitude, 
or the neareſt to it; where you have 91 for the diſtance 


run, and 51 nearly for the departure. 


By calculation. This is the ſecond caſe of the pre- 


: coling ſcheme, 8 


# The meaning of this expreſſion will be ſhewn hereafter, in giving 


the methods for finding the longitude at ſea, 


1. For 


E 5 and NS as before. 
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1. For the Diſtance. 


As Co. z N, 33% 45 — 9.91985 
Is to NS 76 — — 1.88081 
SO is 8. L 8, go? — 10. 00000 
11.88081 
9 91985 

To N E, 91.4 1.96096 

= 2, For the Departure, - | 
As Cof. 4 N, 339 45" =" + 
Is to N 8, 76 F -- - + 
So is S. L N, 33% . — 9074474 
11.6295 5 
9.91985 
To S E, 50.78 — 1.70570 


N. B. The fide N 8, 76, is the difference of latitude ; 
and is found by ſubtracting the leſſer from the greater 


latitude. | 
E . | 


The courſe of a ſhip given, and the departure ſhe has 
made from her former meridian, to * correct the diſtance 
denoted by the log, and her difference of Jatitude. 5 

Example. If a ſhip fails from lat. 46 11' in a direction 
N. E. EE. till her departure is 65 miles; what is her 
1 r es we = 5 ſhe has run? 

1. For the conſtruction, Fir * 
ſet off NE from the ſector, 65, N 65 Mules L 
and at N draw the meridian line 
N 5 perpendicular to it. Then 
at E make an angle equal to 
the complement of the angle of 
the courſe, and the line E S 
will meet NS in S. Meaſure 


2. By the tables. Find the 
* Sce the note on the preceding page. 


1 courſe, 
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courſe, 4 points and a half, and look in the column of 


SURE GUIDE, 


departure for 65, againſt which you have 84 for diſtance, 


and 53.3 for difference of latitude. 


3. By calculation. This is the third caſe of the ſcheme 


preceding, 
1. For the Diſtance. 
As S. L. 8, 5037 — 9.88813 
Is to NE, 66 — —— 1.81291 
So is 8. L N, 908 _— 19.09000 
| 11.81291 
9.88813 
To ES, 84.1 — a 1.92478 


2. For the Difference of Latitude. 


As S. L 8, 50? 37' 9.88813 
Is to N E, 65 — 1.81291 
So is Coſ. 4 8, 50? 37 _ 9.80244. 
11.61538 
9.88813 

To NS, 53.36 _ 1.72722 


. , * bd e 1 
Hence, as the latitude is north, and the courſe northerly, 


ive 474. 
r #7 GC AE 

The diſtance of a ſhip's run by 
the log, and the difference of la- 
titude by obſervation, being known, 
to * correct the angle of the courſe, 
and the departure from the me- 
ridian. | LOR 


Example, If a ſhip from 8 


ſails on a courſe 8 W, between 
the north and the weſt, 57 miles, 
when ſhe finds ſhe has increaſed 
her latitude 46 miles; what was 


* See the note on p. 104» 


add 53, the difference of latitude, to 4611 N. and it will 


6 


_N 


le 


already taught. 
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her courſe run, and how much departure has ſhe made 
from the meridian ? | | 
1. For the conſtruction. Set off N 8, 46, on the meri- 
dian line, for the obſerved difference of latitude, and erect. 
2 perpendicular on N; then take 8 W, 57, the diſtance, in. 
your compaſſes, and ſweep the arch cd to cut NW in W, 
and join the points, meaſuring WN and the L at S as 


2. By the tables. Look over the tables till againſt 57, 
the given diſtance, you find the diff. of lat. 46; where 
you will have the departure and courſe. | 

3. By calculation. This is the 4th caſe of the ſcheme. 
preceding. | 


1. For the Courſe. 


As 8 W,g — 155587 


— — 
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— — 
3 .* 
* 2 


Is to 8. N, go® — 10. ooo : 9 
So is N 8, 46 — e 


——— —— 


— -"w 
1 
- G * . 


= 


"4 


11.66276- 
1.75587 
To Coſ. 4 8, 3612“ — 9.90689 


—— —_ 


F 


2 ay 1 ET 7 
pr Wis oe 


2. For the Departure. 


As S. L N, 9 — 10,000 
Is to SW . # ts — 7 3 1.75587 
S0 is S. 8, 30? 12' ' — 9.77130 
1152717 

10. ooo 


| To N W, 33-67 | — | 1.52717 
8. „ 
The diſtance of a ſhip's run by the log, with her de- 


parture from the meridian, being known, to * correct the 
angle of her courſe, and the difference of latitule. 


1 See the note on p. 104. 


F 6 Example. 


r * —_— 4 2 — - 
c cos 
- 


miles, and her departure appears to 


Then make c E parallel to the meri- 
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Example. If a ſhip fails upon a | 
courſe between the ſouth and eaſt 57 N b 


0 


be 34 miles; what is her true courſe, 
and her difference of latitude ? 

1. For the conſtruction. Draw 
the meridian line NS, and on N draw 
the quadrantal arch a b, and continue 
Nb to c, making Nc equal to 34. 


dian line, and taking N E equal to 
57 in the compaſſes, ſweep de to cut 
c E in E; and drawing E S parallel | 

to N c, and joining NS and NE, the triangle is con- 


= Rructed;- -: - | 


2. By the tables. Look over the tables till againſt 57, 
the given diſtance, you find 34, the departure ; where, in 
the adjoining column, you have the diff. of lat. and the 
epurſe at the top or bottom. To know which, obſerve, 


it the diff. of lat. exceeds the departure, it is at the top; 


but if the departure is greateſt, at the bottom. 
3. By calculation. This is the 5th caſe of the pre- 
ceding ſcheme. 5 85 


1. For the Courſe. 


Is to S. 4. 8, ge? — _. 10.00000 

So is Es, 34 . 1.53148 
11.53148 
| | 1.75587 

To S. 4 N, 369 3) — 9.77561 


| 


from the log. 
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2. For the Difference of Latitude. 


As S. E. 8, 90? 


| Is to N E, 57 
80 is Co. . N, 3637 


To NS, 45.75 or 46 


CASE 6. 


The difference of latitude by obſervation, and the de- 


10.00009 


1.75587 
9.90452 
11.66039 
IO. O00O0OOO 


— 


1.66039 


— —— — ns ens 


parture a ſhip has made from her former meridian, being 
given, to * correct her courſe and diſtance as collected 


Example. If a ſhip ſails between the 


ſouth and eaſt from lat. 48? 15' N. till 
the finds herſelf in lat. 46* 47, with 37 


miles departure; what was the courſe or 
rhumb ſhe ſailed upon, and the diſtance 
made good ? | | 


1. For the conſtruction. Set off 


NS on the meridian line equal to 88, 
the diff. of the two latitudes, and on 8 


draw S E perpendicular to it, equal to 
37; then join NE, which meaſure for 


the diſtance, and take the quantity of 
the angle N for the courle. 


2. By the tables. Seek in the tables till the given diff. of 


CET” . 


; 
. 
. 
. 
- 
# 
0 


8 E 


latitude and departure are found together in-their proper 
columns; then you have the diſtance and courſe as be- 


fore, 


® See the note on p. 104s 


3. By 
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3. By calculation. This is the laſt caſe of the preceding 
ſcheme. 


1. For the Courſe. 


As NS, 88 e 1.94448 
Is to 8. C. 8, go? —— _  10.00000. 
So. is S E, 37 — 1.56820 
11. 56820 

1. 94448 

To TN, 229 8 ——ʃ—r½ʃ 9.62372 


N. B. The diff. of the two latitudes, leaves 88 miles 
for the diff. of latitude. | | | ; 


2. For the Diſtance. 


As 8. PA N, 22” 480 9.58829 

Is to 8 E, 37 — 1.56820 
11.56820 

| 9.58829. 

To N E, 95.48 ee 1.97991. 


—— U —— 


And now that we have noticed the ſeveral caſes of Plane 


Sailing, it might be adviſable to proceed in giving ſome 
examples of Traverſe Sailing, ſometimes known by the 
name of Compound Courſes, becauſe every example is com- 
pounded of two or more different courſes, with the diſtances 
run reſpectively thereon. | 


Pup. Are theſe all the caſes neceſſary to be known in Plane 


Sailing? 


Tut. They are; but as you ought to be very well ac- 
quainted with them, I ſhall give you a few examples, 
with their anſwers, for your private exerciſe, which will 
make them more familiar. 555 

Ex. 7. Being three days ago in lat. 279 15 N. we have 
ſince failed at the rate of 7 knots or miles an. hour, on a 


ing 


les 
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N. W. by W. courſe; what is our preſent latitude, and 
the departure we have made ? 

N. B. In three days are 72 hours, and 72 X7=504. 
miles, the diſtance run. 1 

/nſ. The diff. of lat. is 280 miles or minutes, =4® 40“; 
anch becauſe the lat. was N. and the courſe northerly, this 
alded to 272 15%, will give 312555 the preſent lat. Alfa 
the departure is 419 miles welt, _ 


Ex. 8. We were yeſterday noon in lat. 455 19“ N. by 
obſervation, and this day at noon in lat. 43? 43' alſo by ob- 


{:rvation 3 we had ſailed at the rate of 6 knots an hour on 


a direct courſe between the ſouth and weſt. What was the 
courſe run, and the departure made ? 
N. B. 24 hours x6=144, the diſt. | 
Anſ. The courſe was 8. 489 11' W. or nearly S. W. 
VV. and the departure was 107.3 miles weſtward. 


L. 9. A ſhip in lat. 52 17 S. is bound to a port, which 


bears upon the chart N. W. by W. 4 W. and is ſituated 
in lat. 3? 17 N. How far does that port lay to the welt- 
ward, and what is the diſtance of the ſhip from it? 


N. B. As the lat. of the ſhip and the port are different, 


one N. and the other 8. add the two lat. 5 17' to 

30 17/=82 34, for the diff. of lat. =514 miles. FRE. 
Anſ. The diſtance of the ſhip and port was 1000 miles, 

and the departure 857.7 miles. | 


Ex. 10. A ſhip from lat. 27? a7 N. fails upon a courſe 
S. E. by S. ZE. and in three days fall 

bad ſailed directly eaſt, at the rate of 65 knots an hour, from 
a port under the ſame meridian, They left their reſpec- 


tive ports at the ſame time; and from hence the latitude of 
the ſouthern port is defired, which is their preſent latitude, 


and at what rate the former ſhip failed * 
N. B. The diſtance run by the 2d ſhip muſt be the firſt 
ſhip's departure, ; x 24=72 X6:=468. miles. 


Anſ. The diſtance run by the firſt was 754 miles, which 
divided by 72, gives the knots per hour ſhe failed ; alſo 
the diff, of lat. being 591 miles or minutes, =9® 5x ; ſub- 


tract this from 27% 27', and it will leave 17 36 for the pre- 

lent latitude, 8 : 
Ex. 11. A ſhip from lat. 46 2) N. fails S. W. by 
S. 4 W. till ſhe finds ſhe has depreſſed the north pole two 
0 1 e degrees; 
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degrees; what is the direct diſtance ſhe has run, and how 
many miles is ſhe got to the weſtward : 
N. B. Here the diff. of lat. is plainly 2 degrees, or 120 


miles. | 


Anſ. The diſt. run is 149z miles, and the departure weſt. 
ward is 89 miles. | 


Ex. 12. Two ports laying under the fame meridian are 
ſiruated, one in lat. 48? 37“ N. and the other in lat. 5 30 12 


N. and from the former port a ſhip fails for three days due 


eaſt, at the rate of 7+ knots an hour, when ſhe fell in with 
another which came from the other port. What courſe and 
* = at {hip run 1 58 

B. Take 480 37' from 53 12, it leaves 4 35, or 
275 miles, for diff. of lat. and 3 x 2472540 1 dhe 
departure or diſtance run by the firſt ſhip. | . 
 Anſ. The ſecond ſhip's courſe was g 63* 1' E. and the 
diſtance ſhe had run was 606 miles. 


Ex. 13. A ſhip from a port in lat. 15% 46“ S. fails be- 
tween the S. and E. at the rate of 52 keiots 0 hour, = 
at the end of two days 17 hours falls in with another 
which had left another port under the ſame meridian as the 


former ſhip's port 40 hours before, and had failed due caſt 


6 knots an hour. What was the hiſt ſhip's courſe, and her 
preſent lat. ? | 4 


N. B. The 2 days 17 hours, or 65 * 51 971. the iſt 
ſhip's diſt, run, and 40X6=240, the 2d hips di rw. or 


iſt ſhip's departure. 1 
Anſ. The courſe was S. E. 4 S. and diff. of lat. 26; 
miles, or 40 25', which added, becauſe the lat. and courſe 


5 are both S. gives 22 115 the preſent lat. 


Pup. I thank you, Sir, for theſe examples, and will en- 


deavour to produce the operations at large; but would 


you adviſe me to conſtruct them alſo? 
Tut, Certainly ; for this exerciſe will make you expert 
and ready in the uſe of your inſtruments, and there is no- 


thing ſo advantageous to a ſeaman, as to delineate his courſes 
in a neat and correct manner, 


Pup. That I will alſo endeavour to make myſelf maſter 
of Fran in the mean time, if you pleaſe, we will pro- 
ceed, e „ | 


CHAP. 
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V 
Of Courouxp CoURSES, 


Pupil. 


[ Think you ſaid that this was ſometimes called Traverſe 
Sailing „ | 5 
Tut, I did fo, and it is more generally known by 
that title, | hs 1 1 
Pup. What then is the peculiar uſe of this branch? 


Tut. As moſt ſhips, either from contrary winds or other 


cauſes, which will be mentioned as we go forward, are 
obliged to ſteer upon different courſes, and to make a kind 
of zig-zag path, as it is called; when theſe are to be con- 


ſidered in any ſingle day's account, or in any number of 


days or hours from one obſervation to another, though 
we commonly calculate the dead reckoning every day at 
noon, ſuch are fitly ſtiled compound courſes. And as it 
is alſo called traverſing, ſo the method of finding the ſhip's 
place is called the method. 


Of workinga Traverſe ; or of reducing a Compound Courſe 


to a Single one, 


Make a ſmall table, to contain fix columns, of which the 
firſt is for the courſe, and the ſecond for the diſtance failed 
upon that courſe ; the other four are for N. S. E. and W. 
Then for each courſe find the diff. of lat. which place in the 
N. or S. column reſpectively, and alſo the departure, which 
put in the E. or W. column. Add the ſums of each co- 
lumn, and take the difference of the N. and S, columns 
for the whole difference of latitude, and the difference of 
the E. and W. columns for the whole departure. Theſe 
are named according to the column which is greateſt. 

Pup. But I have often heard of the terms Starboard and 
Larboard fide of a ſhip, and Starboard and Larboard tacks, 
among ſeamen; what are they ! „„ 2 es 

Tut. That I propoſed to explain in examples of days 
works; but as you have mentioned it, we may take this op- 
portunity of doing it. In which you have only to look 
towards the head of a ſhip, when the ſtarboard is the right 
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hand ſide, and the /arbeard is the left. A ſhip is alſo faid 
to have her Aarboard tacks aboard, when that ſide of the ſhip 
is towards the wind, and her larboard are confequently ty 
leeward ; but ſhe has her /arboard tacks aboard when that 
ſide is to windward, or the fide on which the wind blos, 
ang the ſtarboard is to leeward, or is the lee-ſide of the 
ſhip. | | | | 
* But what do you mean by the terms Fore and 
TE: a 
"Toe. The ſeveral terms which are uſed by ſeamen, and 
which may be called the Technical Ferms of Naviga- 
tion, ſhall be collected hereafter into one chapter *; but 
theſe are ſo common, that by explaining them at preſent, 
I may introduce them in ſome ſucceeding examples. The 
term fore or forward is meant of any ſituation or thing 
placed towards the head or ftem of the ſhip; as Aft, or 
Abaft, is of what is ſituated towards the ſtern or hinder 
part. The Beam alſo means acrofs the middle of the ſhip, 
and the Center 1s called ans ni 4 
Pup. And what do you mean by Tacks ? 
Tut, Tacks and Sheets are large ropes which are faſtened 
to the lower corners of the fore and main fails, by which 


either of thoſe corners are hauled fore and aft. 


Pup. But what is the object of thus hauling the corners 


of the fails in this manner? 


Tut, When a ſhip is endeavouring to make a port, or 
fail towards it, the wind at the ſame time blowing directly 


from it, ſhe muſt ſail as near the wind as ſhe can; as molt 


{hips will lie within about fix points of the wind, and ſloops 
and ſome other veſſels will lie much nearer. But we {hall 
preſently have occaſion to treat this ſubject diſtinctly; and 
therefore I ſhall only give two or three examples of traverſe 


| failing, and then proceed. 


Every ſhip which is fitted out for ſea, has, or ſhould have, 
a log-board, either in the ſteerage or ſome other conve- 
nient place, Here follows a ſpecimen of one for 24 hours. 


0 The Author is ſorry to remark here, that his limits oblige him 
to decline this; but a little practical experience will ſupply its place 


ſpeedily. 


The 
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The L O GBO ARD. 


H. K. F. Courſes.] Winds. Lee-way Occurrences. 
2 6 8s Wbysſf NJ. 
443548 | 3 
6-1-8 IN. W. Moderate 
8 5 | breezes and | 
10 45 N. E. NWbW "cope wea- 
12445 | ther; at 10 
33 A. M. ſaw a 
4 45 ſhip to the 
6 1-4 Þ5- | | fouth eaſt, 
8 1s SW by S WNW V 
„„ | 
1214) | = 


The firſt columa ſhews the hour of the day, when the 
log was heaved to diſcover the ſhip's motion for the time 
immediately preceding it; the ſecond column ſhews the 
knots run in half a minute, which are ſo many miles an 
hour, and the third the fathoms, of which 10 make a 
knot, The fourth ſhews the courſes ſteered by the com- 
paſs, the fiſth the winds, the ſixth the ſhip's lee-way, the 
{ryenth the occurrences of the day of whatever is remärk- 
able. The account here put down is every day at noon 
tranſcribed into the Jog-book, ruled exactly in the ſame 
manner, Then the ſeveral courſes are to be corrected for 
the lee-way and variation of the compaſs (of which more 
hereafter) and the diſtance run upon each courſe mult be ſet 
down in a traverſe table, and the difference of latitude and 
departure reſpectively put down for each courſe and diſ- 


| tance, as follows, during the laſt 24 hours; from which 


we may find the latitude: and longitude the ſhip is in, &c. 
This is called doing a day's work. 


N. B. In the column of fathoms, each fathom is 


ſometimes reckoned at 6 f fect, 8 of which make a knot, 


as in the journal hereafter given; but when 10 fathoms 
are a knot, each fathom is but 5 feet. „„ 


The 


cColumns being 7.1 miles, and the weſt column exceeding, 
ſhews the departure this day is towards the weſt, Then 


matters, will be given hereafter ; ſo that we ſhall proceed 


and diſtance failed ? ; 
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mfr 

| | | chor 

The TRAVERSE TABLE. c 0 

, | | WL | Preiel 

; rougl 
Courſes, [Diſt] N. | 8. E. W. in 
N — NG? — ir fro: 

S. W. by 8. 43 | 35.8 23.9 ches 
N. E. 45 31. 8 31. 8 ay fre 

| 1888 5 Th EPR t CO! 
58. 2 38.9 draw 

| | 31.8 9922 31.8 my 
5 [D. Lat. of 
1 | 8. 26. 4 Dep. W. 7.1 "FF 

| f 5 e dt 

Hs ting 

'T he difference of the north and ſouth columns being 26.4 ® 
miles, and the ſouth column being greateſt, ſhews the line 
difference of latitude made in this day to be 26 minutes Mich 
nearly to the ſouth ; alſo the difference of the eaſt and welt MW... , 


dit! 
ne C9 
Pp v 
the 


You 


look in the tables till you have 26.4 and 7.1, which you 
will find nearly under 155 15', and againſt the diſtance 271; 
fo that the courſe made good in that day's work, is S. 15* 1g 
W. and diſt. 275 miles. | 


The manner of heaving the log, with other practical 


to an example or two, 


EXAMPLE 1. 5 
Being one day at noon in lat. 45* 17“ N. the log- Wh iy 
board ſhewed that in the next 24 hours we had run the 8. 
following courſes and diſtances; S. S. W. 35 miles, S. W. Wy 5: 
by S. 27 miles, S. E. 42 miles, and W. S. W. 2 W. 36. 


miles; what was the latitude conie to, and the direct coufſe 


Conſtructia. 
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oftruftton, Witn radius, * 
chord of 609%, deſcribe 


Ld 
a0” 1 


e meridian N S, which 
hntinue at pleaſure; mark 
from the chords the 
ches of the courſes each 
ay from the meridian, as 
5.0 2, 3 4, and ſet off on the 
t courſe Oa g 5. From 
draw 4 6 parzllel to a 
ler laid from O to 2, ſet- 
ng off 27 upon it; alſo 
om draw 6 c parallel to a 
ne drawn from O to 3, 
tting off 42 upon it; and 
om c draw c d, pe rallel to 
line from O to 4, on 
hich ſet off 36. [hen 
aw 4 parallel to W E, 
dit will cut the meridian . = 7 
ne continued in P; when 


W 


* 
* 


a 
8 


27:3 WW tie L of the courſe made good in this day's work, 
5 15 Lou may then proceed to your traverſe table, as follows. 


gr The TRAVERSE TABLE. 


Courſes. [Diſt N. Ss. FE. W. 

5. 8. W. 35 | 31.6 FO 13.69 

. W. by S 27 + $3:7 | 15.0 
E.. | 42 T 20:7 297 

„W. VSWZEW]| 36 | 10.4 34-4 


1 94.2 © 29.7 044 
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the preſent lat. Alſo the depart. is 34.7 miles W. {he 


and you will find the numbers nearly under 209 15 an 


Channel, from W. N. W. to avoid a lee ſhore, ſhe! 


the preſent latitude of the ſhip and departure made good 
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Here the ſouthing is 94 miles or minutes, to be ſub. 
tracted from the lat. left, 455 17% and it gives 43043 


for the courſe and diſtance made good, enter the tables 


againſt 100 nearly for diſtance. 


By calculation. This is the ſixth caſe of plane failing, Nward 
| 1. For the Courſe. * 


| ſet o 

As diff. lat. 94.2 k-: 1.9740; laſt e 
5 oh. — Wc 
Is to rad. go? — ____ 10,00000 court 
do is dep. 34.7 — 1.54033 Ber 
11.54033 Neff. 

1.97405 
To T. cou. 209 13 — : 9.56628 7 


2. For the Diſtance. 


As S. cou. 20913“ — 9.53854 
Is to dep. 34.7 OO 1.54033 
So is rad. 90 — | © 10,00000 
1.54033 
9.53854 
To diſt. 100. 4 — 2.00179 


EXAMPLE 2. 
A ſhip at the Lizard, in lat. 49% 57% is bound te 
Waterford, in lat. 52% 7' N. and departure from the Liza} 
130 miles weſt, But the wind ſetting ſtrongly into thi 


obliged to fail on the following courſes ; firſt, S. S. W 
38 miles, then S8. W. 42 miles; the wind ſhifting, ſhe the 
fails W. by N. 27 miles, W. N. W. 33 miles, N. 2 
miles, N. N. E. 37 miles, N. by W. 45 miles; what! 

and what is the direct courſe and diſtance to the port in 
tended? Es PR G 
1 
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be ſub Conftrudtion. Deſcribe the circle WNES to repre- 
43 N.Went the compals, as before, and draw the meridian N 8, 
UhenMhrough O, the point of the Lizard, and W E at right 
table angles to it; with the difference of latitude and departure 
15 from the Lizard to Waterford, form the A OP B, where B 
is the port of Waterford, and PB =132, its departure weſt- 
ward, and as OP is 130, from hence we have the direct 
iſtance O B = 185, and the courſe N. 459? 26 W. Then 
ſet off the different courſes and diſtances ſailed, as in the 
105 Wilt example, which will bring the ſhip to a, from which 
— Wit fall the perpendicular @ b, and the A a B will ſhew the 
200 courſe and diſtance to the port. Here is a ſpecimen of the 
ö figure. | | | 

2 N. B. The 5th courſe is N. and therefore not marked 
033 eff. ; Rs 
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By this circuitous track, it is evident that the Scilly 
Tocks are avoided, as well as the dangers of a lee-ſhore in 
attempting to work round the Land's-end ; which circum. 
{tances are ſufficient to ſhew the utility of this traverſe, 


notwithſtanding the number of miles failed, - 


1 hen having collected into the traverſe table, the ſeveral 
courſes and diſtances run, find in the tables their reſpective 
ditterences of latitude and departure, which put down in 
their proper columns, when the diff. of lat. N. appears to 
be 57.4 miles, and the departure W. 95.8 miles. And as 
the lat. of the Lizard is 49? 57% add 57' and it gives 50? 
54'; now the lat. of Waterford being 529 7, there is leſt 
73 miles for the remaining diff. of lat. the departure made 
good being 96 miles, that taken from 132 leaves 36 for the 
departure from the ſhip to the port; from which the 


courſe and diſtance may be found by the tables as before. 


The TRAVERSE TABLE. 


3 | Dirr. of LaT. | DEPARTURE, | 
| | Courſes. Diſt. N |: -E, £2." WE 
1 W. 38 [+ 35.1 _—_— 
| 0 . 42 N 2 7 2 29 "iy 
W. by N. 25 5.3 c — 26.5 
WNW 3 3 12.6 — — 30.5 
1 1 26 | -26.0 — — — 
N. N. E. 37 [34.2 „ l 
N.byW.'- 43 4“. — 88 
122.2 | 64.8 14.2 110. 
| 648 TEE 14.2 

Diff. of Lat. NI 57.4 | ep. W. 95.8 
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By Calculation. 1. From the Lizard to Waterford. i 
| 1. For the Courſe. 1 

As diff. lat. 130 2.11394 1 

| Is to rad. go* 5 „ 10.00000 4 
12. 12057 | 9 


. ͤ —-V—̃ — 


To T. cou. 45 26 — 10. 00663 


2. For the Diſtance. OY] 
As S. cou. 452 260 — 9.85274 


Is to dep. 122 Me 2. 120% 
S0! is rad. go? — — 10. ooo 
; 12. 12057 

| 9.85274 | 
To. diſt. 185. 3 — 2.26783 


So that the direct courſe and diſtance from the Lizard to 
W aterford 1 is N. 45 9 26 W. and the diſtance 185 miles. 


2. From the Lizard to he ſhips preſent place, 
1. For the Courſe made good. | 8 
As diff, "7 4 + N 1.75587 
Is to rad. go 33 10. oo 
80 15 dep. 96 . 1.98227 
11.98227 
1.75887 


T9 T. cou. 59 if — 00.2264 
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2. For the Diſtance made good. 


As S. cou. 59? 


Is to dep. 96 — 
So 1s rad. go? — 


To diſt. 111.7 


. From the ſhip to Waterford. 


9.93442 


———— —ñ— 


1598227 


I 0. 00000 + 


I 1.98227 
9.93442 


—— 


2.04785 


— — 


N. B. As the head is about 41 miles S. of Waterford, let 
the lat. be conſidered here as 522 3', and the diff. of lat. of 


the ſhip and port as 69 miles, 


1. For the Courſe to the Port. 


As diff. lat. 69 


Is to rad. go? ——— 
wth 18 dep. 36 — 
To T. cou. 27 33 — 


2. For the Diſtance. 


As S. cou. 275 $4; — 
Is to Ks 36 — | 
DO is rad, go? — 


Io diſt. 77.83 — 


1.83885 


— — — 


I 0, 00000 


1.55630 


— 


11. 55630 
45 83885 


9.71745 


— — 


9.665 13 


1.5 560 


Io. ooo 


— — 


11.5 5630 


9.66513. 


1.89117 


80 


˖ 


— — 
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So that by ſteering on a courſe N. 279 33' W. about 78 
miles, you will reach the head of Waterford, at the entrance 
of the river, : 


N. B. As the departure from the meridian of the 
Lizard to Waterford, in the above example, is only aflumed, 
it muſt not be taken for the actual departure; which muſt 
be collected from the tables of latitude and longitude here- 
after given, and the rules of middle latitude and Mer- 
cator's failing, to which we thall thortly proceed. 


Pup. Your inſtructions on this example have been ſo 
full, that 1 think I could work any traverſe propoſed by 
this method, : | | 

Tut, You give me pleaſure by this remark, as it proves 
that my attention has been well beſtowed; and it was with 
this view that I conf{trucied it fo fully, that you might with 
tae leaſt glance of the eye perceive its utility, | 


Dup. But why cannot we come at the departure truly, 


without the affiſtance of middle-latitude and Mercator's 
ſailing ? | | 
Tut. Becauſe the degrees of longitude, as they are more 
or leis diſtant from the equator, vary in extent; for altho” 
at the equator they are equal to the degrees of latitude, each 
containing 60 nautical miles, in the latitude of 60, each 
degree of longitude contains only 30 nautical miles, fo that 
60 miles of departure in that latitude, would be equal to 2 
degrees of longitude, We will therefore proceed to middle- 
latitude failing, which in a great meaſure corrects this incon- 
Ven1ence. | | 


N. B. Had your time heen very much limited, we 
ſhould have proceeded directly to Mercator's failing; 
but as we ſhall have time enough to go through both, I 
tink we may venture to take that in our way, eſpecially as 
it attords us ſome examples which cannot be done by 
MERCATOR'S Method, as that alſo does others which 
cannot be performed by MIDDLE-LATITUDE Sailing. 
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CH AF I. 
Of MiDppLE-LATITUDE Sailing. 


Pupil. | 
. HAT do you mean by MiJdle-Latitude ſailing ? 


| Tut. It is the degree and minute of Jatitude exactly 
in the middle between the latitude failed from, and the place 
the ſhip is now in. By means of this, we are enabled 
nearly to diſcover the difference of longitude by the de- 
parture, and on the contrary to aſcertain the departure of 
_ diſtant port from a known meridian by having the 
difference of longitude. | : 

Pup. Is not that what you meant in the laſt example of a 
traverſe in plane failing? | 

Tut. It is, as you will preſently be convinced; for I 
mean to give you an example of that very departure from 
the Lizard to Waterford. 3 
Pup. You will greatly oblige me, becauſe then I ſhall 
clearly perceive the neceſſity of this ſpecies of ſailing, and 
_ conſequently the error of plane failing ; for it certainly 
cannot be right to make zo miles in the latitude of 60? 
equal to 60 on the equator, as you obſerved juſt now. 
Tut. But you muſt further obſerve, that neither the 
miles of longitude in one parallel of latitude nor the other, 
can be the proper miles of departure, but that ſome inter- 
mediate parallel of latitude muſt be found to deſcribe it. 
Yet where the latitudes differ much, as here, that is not ſo 
eaſy a taſk, becauſe the longitude does not diminifh gra- 
dually nor equally ; but where the latitudes do not exceed 
a few degrees, the middle latitude may be taken yy 
for the truth. Hence if the two latitudes are added, half 
their ſum may, be taken for a mean or middle latitude tor 
aſcertaining the difference of longitude. "3+... 

Pup. I believe I comprehend your meaning, but I ſhould 
nevertheleſs be glad of an example or two to explain this 
matter more fully to me. | : 2 28 
Tut. That I will readily give you; and to make it more 
| eaſy to you, I propoſe to divide it into PARALLEL SAILING, 
which is the foundation of the others, and MipDLE-La- 
F1TUDE Sailing, properly ſo called. pO 
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SECTION [. 
Of PARALLEL SAILING. 


This is, when a ſhip being in the fame latitude with the 
port ihe is bound for, fails directly eaſt or welt to that port; 
and by knowing the difference of longitude from the ſhip 
to the port, is enabled to diſcover how many miles of de- 


parture ſhe muſt run to gain it, and according to the rate 
of ſailing in what time ſhe may expect to arrive. 


Pup. Are there no particular rules for this purpoſe? 
Tut, There are two very uſeful and eſſential proportions, 


wiich are the foundation of all that is neceſlary for rectify- 


ing the erroneous principles of plane failing. 

1. If you know the difference of longitude, and deſire to 
know the departure, ſay, | — 2 

As radius, is to the diff. of long. fo is the coſine of mid- 
dle latitude, (or which is the ſame in this inſtance, the coſine 
of the parallel of latitude) to the departure. 


2. If you know the departure, and delire to know the 


difference of longitude, ſay, 
As the coline of middle latitude, (or, as before, of the 


parallel of latitude) is to the departure, fo is radius, to the 


miles of diff. of long. 95 
A few examples will fully explain them. 


| earl 1. . 
A ſhip in lat. 435 N. fails due welt till her diff. of long. 
is 256 miles; what is the diſtance ſhe has run ? 
N. B. In this example, the lat. and diff. of long. are 
given, to find the departure, = 


As radius, go? — 10.00000 
Is to diff. long. 256 — 2.40824 

So 18 col, lat. 435 — 9.86413 
12.27237 

Io. ooooo 

To depart. or diſt. 187.2 — 2.27237 


— — — 


N. B. By means of the table annexed, the departure | 


may be tound for any parallel of lat. only by taking out the 


3 | number 
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number of miles in a degree, and multiplying it by the 
diff. of long. and if the es 5 be divided by 60, it will give 
we” ds = meridional diſtance, 
hue, againit 43?, you find 43.91, which multiply by 
256; divide the product by 65, and the quotient is 187.2, 
as before, for the meridional diſtance. 


A ABLE, ſhewing the Number of Miles and hundredth 
Parts of a ile in a Degree of Longitude on each Parallel 


— — — — — — —_ — Prey — — a> Cav a or —— — — - — — = 
— — —— IG —— — — — « — — . 
1 _ 
— — — ——— —— of — — Mo 
— — ——— 3 firs TD. Ae —_— — Dh. — — ——_ 


of Latitude, 
* | — 

| | Lat. | Miles. || Lat. | Miles, Lat. Miles. 
1 1 $9.99 31 51.47 61 | 29.08 | 
IN 2 59.99 32 |. $0.93 || 62 28.15 

i 3 | 59-91 || 33 | 50.37 || 63 | 27.22 

l 4 | 59:35 [34 | 49-79 || 64 | 206.23 
= $ |. $9:77- 1 49-20 ü | 25-33 | 
| I 36 | 48.59 66 } 24.38 | 

0 7 | 59:59 | 37 | 47-96 || 67 | 23-42 
N 8 594338 | 47-32 || 68 | 22.45 |. 
1 9 59.28 [ 39 46.67 [ 69 21.48 

1 10 59.11 40 46.00 || 70 20.50 

1 111 39.9 4.1 45.32 71 19.52 

4 I2 58.71 42 4462 72 18.53 

| 13 58.49 [43 43-91 73/3; T/+3$ 

| 14 {| 58.25 | 44 | 43-19 || 74 | 16:54 

{ol W 42.45 25 41 1 $224 

4 16 57.71 46 41.70 76 14.54 

1757.41 [47 | 49-94 || 77 [13.53 
'F 19-1: $7.09 48 40.17 78 12.52 

4 19 | $56.75 | 49 | 39.39 || 79 11.50 
. 20 56.40 ||. 50 38.60 8 | 10.48 | 
. e 37. 80 81 9.45 

22 56,05 (52 36.98 || 82 8.4.2 
14 23 53.23 ⁴ (33 36.15 [ 83 7-38. 

2454.83 54 | 35-31 || 84 6.34 

25 | 54492 || 55 | 34:45 [85 $-29 

26 [53.95 56 33-58 || 86 | 4-24 

27 | 53-49 || 57 | 32-79 || 87 3-18 

28 „%%% 3-488 88 2.12 

29 32.51 [9 39-91 f 89 |: 106 

30 52.00 60 30.00 IN go. 0.00 

1 EXAMPLE 


fr 


* 


[PLE 
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EXAMPLE 2. g 


A ſhip in lat. 50% 17 N. and longitude 89. 17“ W. 
from London, ſails due weſt, 175 miles; what is her 
preſent longitude ? | ATE 

N. B. In this example the lat. and departure are given 
to find the diff. of longitude. : 


As col, lat. 50% 17” — 9.80550 
Is to merid. diſt. 175 — 2. 24304 
do is radius, 90 — 10.00000 
12.24 304 
9.80550 
To the diff. long. 273.9 | — 2.43754 


Hence the diff. of long. 27460 gives 4* 34 W. to be 
added to 8? 17 W. will thew that tae ſhip's preſent long. 
61221 Wo... „„ | | 
EXAMPLE, 3. 

In what latitude will 179 miles of departure or me- 


ridional diſtance be equal to 235 miles of diff. of longitude? 


N. B. Here are given the departure and diff, of long. 
to find the lat. | 


As diff, long. 235 — ö 2.37107 
Is to radius, go*-- — 10.00000 
do is merid. diſt. 179 — 2.25285 

12.25285 
37107 
To col, lat. 40? 23 — _ 9.88178 


EXAMPLE 4. 


Two ports ſituated in lat. 36? 17 N. and 218 miles 
diſtant, ſail directly ſouth to two other ports in lat. 29? 
36 N. what is their diſtance from each other? 5 
N. B. Here the diff. of lat. and the departure in one 
lat. are known, to find the departure in another lat. which 
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is alſo known. 
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As col, iſt lat, 36 17' — 9.90639 


Is to its merid. diſt. 218 — 23.3384 
So is Col, 2d lat. 29 36 —— 9.93927 


12.277773 
9.90639 


— —ñä —ͤüÜ ——4 


2.37134 


— — — 


To its merid. ditt. 248.16 „ 


EXAMPLE 5. 


235 miles; What is their preſent latitude ? 


young navigator's uſe; but theſe are added to exerciſe the 
ſtudent. Hence I ſhall give another example ſimilar to the 


flrſt. 


5 EXAMPLE 6. . | 
A ſhip bound to Waterford in Ireland, the head of 


which being in lat. $52? 3' and long. from London 75? 42 


W. takes her departure from the Lizard in lat. 49® 57 W. 
and long. 5 21' W. what is her diſtance on that parallel of 


latitude to the meridian of Waterford ? 


7s Here 5 210 taken from 7 425 leaves 20 265 or 141 miles 
for diff. of long. i | 


As 


Two ſhips in lat. 36* 17 N. being diſtant from 
each other 218 miles, fail directly ſouth until they are diſtant 


N. B. In this example, the lat. and dep. of one parallel 


wh given, with the depart. in the other lat. to find that 
As the iſt mer. diſt. 218 — 2.33846 
Is to col, its lat. TY 17 5 — 9.90639 
So is 2d mer. diſt, 235 —— 2.37107 
| 12.27746 
2.33846 
To col. its lat. 29939 — 9.93900 


Tahhe two firſt examples will generally be ſufficient for the 


J w.... ee: wood amd. av. Sin. 


om 


tant 


Ulel 
that 


the 


affords to the ſeaman. 
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IO, 00000 


Is to diff. long. 141 —— 2.14922 
So is col, lat. 49 57 — 9.80857 


1195779 


IO. COOOQ 


O 
As radius, 90 


— —ñ—ü Uäʃ ﬀ 


To merid. diſt. 90.74 — 1.95779 


N. B. The ſame example ſhall be brought forward in 
3 properly ſo called, to which we now pro- 
ceed. | | 


SECTION I. 
Of Mint rieb, 


This is pro orly a joint uſe of the two preceding methods 
of Plane and Parallel failing, and is that which alone can be 
ſtrictly ſtiled, the method of Middle-latitude. It has been 


_ obſerved that it is not ſtrictly true; but it is ſuch an approxi- 


mation or approach to truth, that tlie errors occaſioned by 
it are not ſufficient to lay aſide the practical advantages it 
Fac though the methad of Mer- 
cator's ſailing, with the affiſtance of a table of meridional 
parts, will in ſome reſpects perform operations more ex- 
peditiouſly ; where this table is not at hand, moſt compu- 
tations for the ſeaman's. uſe may be done by means of the 
tollowing rules. = 


Rule 1. When the places are on the ſame fide of the 
equator, that is, both in N. lat. or both in S. lat. add the 
lat, failed from to the lat. arrived at,. and half that ſum is 
the middle lat. but if they are on different ſides, that is, one 
in N. lat. and the other in S. lat. half their diff. is the 
middle lat. We gs 


Rule 2, Then, if the departure is known, fay, As the 
col. of middle lat. is to that departure, fo is radius, to the 
diff, of long. But if the diff. of lat. is given, then ſay, As 
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the col. of middle lat. is to the diff. of lat. ſo is the tang, of 


the courſe, to the diff. of long. 


CASE 1. 


Given the latitudes and longitudes of two places, to find 


their bearing and diſtance. 


Ex. 1. What is the courſe and diſtance from the Lizard 


to Cape Finiſterre on the coaſt of Spain, the lat. and long. 


of each place being as under! 


The Lizard's lat. 49% 57 
C. Finiſt. lat. 42 57 


Diff. of lat. 7 oO = 420 miles. 


Sum of the lats. 92 54 
Mid. lat. 46 27 


C. Finiſt, long. ge 36 W. 
The Lizard's long. 5 21 


Diff. long. 4 15=255 miles, 


ED 


1. Then for the Courſe. 


As diff. lat. 420 8 2.62325 
Is to coſ. mid. lat. 46 2 e 9.83621 
So is diff. long. 25 5 — 2.40654. 
1 | 12.24275 
| N | 2.02326. 
To . of courſe, 220 360 — | 9.61950 


2, For 


, of 


find 


zard 
One, 
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2. For the Diſtance. 


As coſ. courſe, 222 36 — 9.965 30 
To diff. lat. 420 — 2.62325 
So is radius, go? — 10. ooo 
12.62325 
| 9-96530 
To the diſt. 454.9: mmm 2.65795 
By conſtruction. Having | 
drawn the meridian line NS, b 1 „ 
with the fine of go? taken from NN 
the ſector, ſweep the quadranta!l _ PAYS 
arch ab, and alſo c % with tje 4 
coſine of middle latitude, taken . 
from the ſame line of fines. Set S > 
ofa P, equal to 255, from a on Ee hs — 
the arch a b, drawing the chord 3 C 
aP, and join PN; this will cut „ 
the arch cd in d, and draw the - Na 
chord cd, Then ſet off on NS W— 


420, from N to S, the diff. of lat. 
and drawing 8 W, parallel to N &, make it equal to the 


chord die; join WN, which will be the diſtance, and 


WNS the angle of the courſe, 


Ex. 2, What is the direct courſe and diſtance from the 
Lizard to the mouth of Waterford river; the lat, and long.. 
6 each place being as follows! ne yet ra ed nr, 


G 6 Water- 


—— — 


PN 


DN— L. —ñ — 
p — EY 


. — — 


— —— 


ä aber en ES i i etna 
. ————— ——— : - 
2233 8 2 — 


* 
—— — 
FG 


SG — 


132 
Watarlord's lat. 3 83 
Lizard's lat. 49 57 
Diff. of lat. 2 66 = 126 miles. 
Sum of lats. 102 oo 
Mid. lat. 51 oo 


Waterford's long. 7 42 W. 
Lizard's long. 5 21 


2 21=141 miles. 


1 "Then for the Courts: 
As diff. lat. 126 BONE 


Is to col. mid. lat. 519 
So is diff. Jong. 441 


— — 
2 ů— 
— 


To T. of cou. 35 og 
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2.10037 


9 79887 
2.149 
11.94809 
2.10037 


— — — — 


9.84772 


Hence the direct courſe from the Lizard to Waterford is 


W. 

my 2. For the Diſtance. 
As coſ. cou. 355 09 — 
To diff. lat. 126 — 
So is radius, go? — 
To the diſt, 154.1 — 


N. W. by N. and about half a quarter W. or N. 359 09 


Py 2 — Fo 


0 
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By conſtruction. Proceed 
exactly as in the former ex- 


ample. 


N. B. This example was 
before referred to, where the 
departure or meridional diſ- 
tance was found to be 90.74 
miles. 


CAsE 2. 


Given the bearing and latitudes of two places, to find the 
diſtance and difference of longitude. 
9 A ſhip departed from Cape Fin. ifterre, ſteering 
which ſhe continued in foggy weather till by 
n ſhe found herſelf in lat. 485 19“; what diftance 


bad ſhe failed, and what is her preſent longitude ? 


Preſent lat. 489 19˙ N. 
C. Finiſt. lat. 42 57 
Diff. of lat. 


Sum of lats. 91 16 


1. Then for the Difance, 


As col. cour. 22? 3o' 3 


Is to ul lat 322 | — 


To diſt. 348.5 


5 22=322 miles. 


9.96562: 


2.50786. 
10.00000 
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2. For the Dif. of Long. 
As col. mid. lat. 45? 380 — — 9.84463 


Js to diff. lat. % 7 2.50785 

So is tan. cou. 22? 30 — 9.61722 
12. 12508 
9.84463 


To diff. long. 190.7 — 2. 2803 


—— — —ę— 


So that the ſhip's difference of long. Was 39 11“ E. 
which taken from Cape Finiſterre's long. W. 9? 36, leaves 


62 25' W. the ſhip's preſent long. 


By conſtruction. Having yy 
drawn the meridian line N 5, 
and made it equal to 322, the © 
diff, of lat. make the angle at | 
S towards the eaſt equal to 222 6]. 
30, and on N raiſe the perpen- 


dicular N E, and where this \ 

meets 5 E join the points. \ 
Then with the fine of go? draw * 
the quadrantal arch ab, allo | /,. | b 
with the ſine of the comple- 81 „ 5 


ment of middle lat. or 44 22, 
ſweep c d, and make the chord 


cd equal to NE; draw S P through 4, and P a will mea- | 


ſure the diff. of long. as N E was the departure, and S E. 
the diſtance. | | 


CAsE z. 


Given one latitude, with the courſe and diſtance 


run, to find the other latitude and the difference of longi- 


tude. 


Example. A ſhip departs from the Lizard, whoſe lat. 
18 49, 57” N. and long. W. 5 217, and ſteers on a courſe 
S. S. W. till ſke has run 349 miles; what is her preſent lat. 


9 2 


and. ins r - ©, 7 


Al as 


N 
= 
0. 


Wes. 


line WS to repreſent the depar- 
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| 9 -- = 
| r pi 
So is Cel. cou. 225 30 9.96562 : 
n 9 
10. ooo 
| il 
To di | | | bl 
To diff. lat. 322.4 2. 50845 i 


Hence the ſhip is now in lat. 44 35 N. 


2. For the Diff. of Long. 


As coſ. mid. lat. 4 16 9.83161 
Js to diff. lat. 322.4 9 2.508349 
So is tan. cou. 22 30 —ͤdů 9.61722 

12.1261 
9.83161 
To diff. long. 196.8 — 2. 294⁰⁰ 


By conſtruction. Draw the 


ture, and make the angle at W 
equal tœ 67% 30', the comple- 
ment of the courſe; take the 
dilt. failed, 349, in your com- 
paſſes, which ſet from W to. 
N, and drop the perpendicular 
NS, to cut WSinS. Then 
with the fine of 90“, as before, 
ſtrike 4 b, and with the ſine 
of 42 44, the complement of. 
middle lat. ſweep c d, and make 3 
the chord cd equal to S W. Alſo draw NP through &,. 
and join Pa, which chord line ſhall meaſure the difference 
of longitude, and N S the diff. of lat. 


CASE 
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CASE 4. -D 

| „ Gras 

Given the latitudes of two places, with their diſtance, mac 
to find their bearing and difference of longitude. tue 
| | | | 47 C 


Example. A ſhip from Cape Finiſterre, in lat. 42 57), Ml (ich 
bound for England, propoſes to make the Lizard, in lat, e 
49? 5%“; but every ſoul on board has forgot the Jongitude, Ml an 
and there is not a book in the ſhip to diſcover it. But a con 
boy recollects that it lays in the N. E. quarter, and that Ml i: 
the diſtance is 455 miles; hence the direct courſe is re- 
quired, and how much ſhe muſt alter her longitude ? 


ll r. For the Courſe. 

5 As the diſt. 4585 —— 2.658 6 
Wl. - 

| "34 - { al — 10. ooo 
4 | So is diff. at. 110 — 2.62325 
| f 2.65801 
Nl ; ERS. . | | 

j * 5 f Ty: 8 : | 
0 To coſ. cou. 222 3) — 9.95524 


2 
2 


2. For the Diff. of Long. 


As coſ. mid. lat. 46 27 — 9.83821 
Is to diff. lat. 2200 — 2.62325 
So is tan. cou. 225 37 — 9.61972 
12.2429) 
| 9.83821 

To diff, long. 254 — 2.40476 


Hence the diff. of long. to be made is 4 140 on a courſe 
N. N. E. * E, | | be, 5 | 


Durſe 
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By conſtruction, Having 
drawn the meridian line, and N 
made N & equal to 420, with @ fe: 
tze diſtance 455 in 8, ſweep - 
to cut NE. in E, perpen- 
dicular to N Sz then with 
the fine of 9oꝰ deſcribe ab, 
and e with the ſine of the 
complement of middle lati- 
vile, and ſet off the arch cd 
equal to N E, drawing 8 P 
trough d. Draw the chord 8 
f for the diff. of long. 


N. B. The arch e % at E, is omitted in the figure. 


CAskE 5. 

If the latitude of two places be given, with the 
departure, to find the courſe and diſtance, with the diffe- 
rence of longitude, : Fans 

Example. A ſhip departed from the Lizard, in lat. 49 
57 N. and long. 52 21' W. for the coaſt of Portugal, and 


ziter ſailing ſome time in the ſouth weſt quarter, found her- 


ſelf by obſervation in lat. 44 35 N. when ſhe had made 
133 miles of departure, by account ; what diſtance had 
run, and on what rhumb, and what was her diff. of 
ong. ! „ | 


As ſhe had made 322 miles diff. of lat. it will be, 
1. For the Courſe. 
As diff, lat. 322 — 2.50786 


Is to rad. 90 —— 10.00000 
So is depart. 133 3 2.12385 


12.1238 5 
2.50786 
To tan. cou. 225 27 ee 40 .61599 


2. For 
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departure, at right angles with 


of the courſe. Then, for the 


longitude. 


longitude, and diſtance ſailed ? 
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2. For the Diſtance, 


As ſin, cou, 22 27 — 97558192 

Is to depart. 133 — 1 

So is radius, 90 — 10.00000 

12.123835 

9.58192 

To the diſt. 348.3 — 2.54193 


— 


3. For the diff. of long. proceed as by operation 2d, of 


the laſt caſe. 


wy conſtruction. Set off 
N S on the meridian line 
equal to 322, the diff. of lat. 
and 8 W equal to 133, the 


it; join WN, which mea- 
ſures the diſtance failed, and 
the angle at N is the angle 


diff. of long. with Na, the 
ſine of go? from the ſector, 

deſcribe a b, and alſo c d with 
the ſine of the complement of 

middle lat. or the coſine of | : 

479 16; ſet off cd equal to 143, and through d draw 
NP. Join Pa, when that chord will be the difference of 


CAsE 6. 


Given one latitude, with the courſe and the departure 
made good, to find the other latitude, with the diſtance 


and difference of longitude. 


Example, A ſhip fails from Cape Finiſterre, in lat. 


42 57', towards England, and fails N. N. E. till her depar- 


ture is 133 miles; what is her preſent latitude, diff. 0 


Ci 
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1. For the Diff, of Lat. 


As ſin. cou. 220 300 — 
Is to depart, 13 — 

So is coſ. cou. 229 30 — 
To diff. lat. 321.1 — 


Then 4321 divided by 60, gives 5 ᷣ 11, which add to 
42 57', as the courſe was northerly, gives the preſent lat. 


waence the middle lat. will be 45? 37 +. 


2. For the Diſtance. 


As ſin. cou. 220 30 — m 
Is to depart. 1 — 
So is rad. 0 — 

To the diſt. 347.6 — 


caſes. 


9.58284 


2.12385 


3- For the diff. of long. proceed as in the two preceding 
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By conſtruction. Set off 
N E equal to 133, the depar- 
ture, and at E make an angle 
equal to 67? 305 the comple- 
ment of the courſe; and froin 
N drop the perpendicular or 
meridian line N S, and E 5 
will meet it in 8, ſo that the 
angle at S will be the angle of 
the courſe, and E S the diſ- 
tance, Then with 5 a, tne 
fine of go?, deſcribe a, and 
alſo cd with the ſine of the 
complement of mid. lat. and 
ſet off cd equal to 133 ; draw 
SP through d, and join Pa, ſo will P a be the meaſure of 
the diff, of long. 


- — 3 3 
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Cat 7. 


Given one latitude, with the diſtance ſailed, and the de- 
parture made good, to find the other latitude, courſe, and 
difference of longitude. h 


Example. If a ſhip fails from the Lizard, in lat. 49* 57 
N. and 5* 21 W. ona courſe between the 8. and WV. 
349 miles, when ſhe reckons to have made 133 miles de- 
parture; what point did ſhe ſail upon, and what is her 
preſent lat. and long.? FOE rant” 


1. For the Courſe, 


As the diſt, 349 2. 54283 5 


Is to rad. g0? — lo. ooOOO 
So is depart. 133 — ö 2.12385 


12.112385 
2.54283 


To ſin. cou. 220 24. — 9.58102 


| 


2, For 
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2. For the Diff. of Lat. 


As rad. 900 — 10. ooo 
Is to diſt. 349 — 85 2.54283 2 
So is Col. cou. 229 24 — 9.96593 
; 12.5086 
10.00000 - 
N To diff. lat. 322.7 — 2.50876 
; Then from 49? 57' take 50 23“ (S323 60) it gives 
— 5 44 34 the preſent lat. and half the ſum of tae two lats. will 
be 47 15 or mid. lat. f 
ure of 3. For the Diff. of Long. 
As coſ. mid. lat. 415 — 9.83174 
Js to diff. lat. 323 — 2.50920 
he: de. So is tan, cou. 220 24 —— 9.6150 
5 12. 12428 
5 | 9.83174 
99 7 | T ; — 
g W. To diff. long. 196.2 — — „ „ 
s de- . N 
s her To 5? 21 W. add 3? 16, becauſe the depart. is W. and 


it gives 8? 37“ for the preſent long. of the ſhip. 


By conſtruction, Set off © 
d W for the departure 133, 
raiſing on S the perpendicu- 
ar S N; take off 349 in 
your compaſles from the ſec- 
tor, and ſweep ef to cut that 
perpendicular in N. Join the 
points W N and 8 N, the 
diff. of lat. which meaſure. 
For the diff. of long. proceed 
as in the former caſes. 


19 818982 


4 188 


, For 
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Given one latitude, departure, and difference of longi- 
tude, to find the other latitude, courſe, and diſtance, 


— l 4 
—— — E Den i OE Lot Donn > on et}, 
— — - 


— 
2 — 

— — — —_ — — — * 

—— re—os . ts ent on As 


Example, A ſhip from lat. 49 57' N. and long. 50 2 
W. fails for ſome time between the S. and W. till the reckons 
133 miles of departure, and 196 miles of longitude ; what 
is the Jatitude and longitude of the place arrived at, and the 
direct courſe and dittance ſhe has run? 

N. B. This example cannot be ſolved by Mercator's 
ſailing. | 


——— A— 


2 ] uw nd AO > WS 


— 
— 
—— — — — 
P OY A 


1. For the Middle Lat. by Ex. z. Set. I. Page 127, of 
Parallel Sailing. 


=. — „ — — — 
— — —— — 
— — .  — — — E 


As diff. long. 196 — 2.29226 


Is to rad. goꝰ — I 0.00000. 
90 is dep. or merid, diſt. 133 2.123835 


—ä———— — — 


- —— — — 
an ———— Ä — — a — 
7 —— * 
— ——— — — *: 
— — — 


12.12385 
2.29226 
To col. mid. lat. 479 16' — 9.83159 


| ——ůů 


Double this 29225 from which take 499 57 and it 
leaves 43% 35 for the lat. of the ſhip. Hence 5% 225 or 


— - 


322 miles, is the diff. of lat. 


2. For the Called, 
As diff. lat. 322 — 2.50786 


Is to cof. mid. lat. 47% 16 — 9.83161 
So is diff. long. 196 — 2.2922 


12.12387 
2.50786 
To tan. cou. 22 27 :ü— 9.61601 


/ | —_— —— X —— 


3. For 


du 


longi- 
ce, 


what 
ind the 


Cator's 


127, of 
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3. For the Diſtance. 


As fin. cou. 22 27' 9.58192 
Is to depart. z: —— 2.12385 
So is rad. go? — Io. ooo 


To the diſt. 348.3 


By conſtruction. Draw 
the meridian line N 8, and 
vith the ſine of go? deſcribe 
the quadrantal arch a b, in 
which from aſetoffa P = 
195, the diff. of long. Then 
011 the chord line 4 ſet off 
a? = 133, or the departure; 
make ed parallel to the meri- 
dian line, which will cut NP 
in d. With NA for radius 
ſweep de, and draw the chord, 8 
which will be the departure; : 5 
this being ſet off from S to W, perpendicular to 8 N, 
join W N, and the angle at N is the angle of the courſe, 
and W N the diſtance. Hence Ne meafured on the line 
of fines gives the complement of the mid. lat. and N S is 
the diff. of the two latitudes. . 

1 have now given you all the caſes of middle-latitude 
failing, with an example to each, and the exact conſtruc- 
tion, properly ſituated, of each figure, Our next ſtep 
ſhould be to Mercator's failing ; but as examples may oc- 
cur, where the departure may be very much more than the 
ditt. of lat. which muſt always be where the angles of the 
courſes exceed 559 or thereabouts, whatever may be the 
latitude, I ſhall add a few examples to illuſtrate this, which I 
tak is either totally omitted, or but very flightly noticed, 
by our moſt approved writers on Navigation. 

Pup, But why is this ſo difficult to be underſtood ? 
Tut. Becauſe you may perceive, in all the preceding 
caſes, that the ſine of go® for ſweeping the arch of longi- 
tude, is always taken ſomething leſs than the diff. of Bo : 

3 N | ut, 
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but ſuppoſing it to be equal, the chord of longitude will not 


meaſure more than about 85 for every 60 ſet off on the 


meridian, and the departure muſt always be more or les 


diminiſhed. Whatever therefore the lat. may be, if the 
departure exceeds the diff. of lat. more than in proportion 
of 58 to 60, ſome means ſhould be adopted to remedy this 
inconvenience, as neither the chord of departure or longi- 
tude can be drawn as in leſſer angles. I hope, therefore, 
you will agree with me on the propriety of applying a 
remedy for this evil, before we diſmiſs this branch of our 
ſubject. | | _ RN 
Pup. I ſhall certainly be very happy to know how this 
objection can be got over, which ſeems indeed to be a very 


ſerious obſtacle. 


Tut, It really is; and I acknowledge to you that from 
the moment it occured to me (for I never heard it objected) 


the importance of it convinced me of the neceſſity of ob- 
viating it, [I ſhall therefore proceed to give you an example 


varied through all the cafes, in a very high courſe, and 
conſequently large departure and difference of longitude; 
contenting mylelf, after the firſt example, with briefly 


ſtating the operations, and only noticing particularly the 


method of applying the remedy propoſzd. 


EXAMPLE I. 


A ſhip ſet fail from the Lizard, lat. and long. a 
uiſder, propoſing to fail into lat. 419 17\, and to alter 


her long. 40 5o' W. what courſe muſt the ſteer for this 
purpoſe, and what diſtance will the have to run? 
Lizard's lat. 49? 57' 
Lat, propoſed 41 17 


Diff. of lat. 8 40 or 520 miles. 


Sum. of the lats. 91 14 


Mid. lat. 4 37 


Lizard's long. 5 21 W. 
Diff. of long. 40 50 2450 


Long. propoſed 46 11 
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1. For the Courſe. 


145 


As dift. lat. 520 | 2.71600 
Is to coſ. mid. lat. 455 37 — 9.84476 
So is diff. Iong. 2450 — 233: 38917 
13-23393 
2.7 1600 
To tan. cou. 77 07*- W 10.5 1793 
2. For the Diſtance. ED 
As coſ. cou. 73 7 9.46303 
Is to diff. lat. 520 — 2.7 1600 
So is radius, go? — lo. oo 
12.7 1600 
| 9.46303 
To the diſt. 1790 — 3.25297 
By conſtruc- 


tion. Draw 
the meridian 
line N &, and 
with any ra- 
dius, made 
equal to the 


line of 90e, We 
els than N 8, 
as in Fig. 1, 
or more 
than N 8 
continued, 
as in Fig. 
? ſweep 
tie qua- 
drantal arch W 
% , and 
with the 


tne of the 
complement. 


of mid, lat, the arch c d. Jang any chord 0 P 


leſs 
than 
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— rere. 22 2. "2: — ——_ 


example iſt. 


than a b equal to 2450 on the ſeftor, and from P 
join PN, to cut cd in d; ſo will the chord c 4 meaſure the 
departure on the ſame extent of the ſector, as a P was 
the meaſure of 2450. Having thus gained the departure, 
on any other extent of the ſector from which NS was ſet 
off equal to 520, let 8 W be ſet off at right angles equal to 


that departure; then join 8 Wand NW, which will mea- 
ſure the diſtance, and the angle at N the angle of the 
cCourſe. . 


EXAMPLE 2. 


A ſhip ſets ſail from the Lizard ſteering W. S. W. 


W. which the continued in foggy weather for many 


days, till at laſt by obſervation ſhe found herſelf in lat, 410 
17“; what diftance had the failed, and what is her pre- 
ſent longitude? _ 


1. For the diſt. As coſ. courſe, 74% 07', is to diff. lat. 


5 20 miles, ſo is radius, or 8. of go?, to the diſtance, 1790 
miles. 


2. For che diff. of long. As the coſ. of mid. lat. 45 37, | 


zs to diff. lat. 520; ſo is P. courſe, 73 0 to diff. of long, 
2450 miles. 


"This = by 60 gives 40? 50 for diff. of long. W. which 


add to 5 21 W. and it gives 4611 W. long. 


By conſtruction. Having drawn the meridian line N 8, 
make the angle at N equal to 73 o; alſo ſet off Nv 
equal to 520, and make 8 W perpendicular to S N, till it 
meet N Win W. On the ſame ſcale, or opening of the 
ſector, that N S meaſured 520, take N W, the diſtance 


failed, and 8 W, the departure. With the fine of 905, lels 


than N 8, ſweep the quadrantal arch à b, and with the 
ſine of the complement of mid. lat. the arch cd] on this 


laſt arch, with a ſmaller ſcale, ſet off the departure, and 


draw the chord cd. Then through d draw N P, and join- 


ing P a, its chord will meaſure the diff. of long. on the lame 


ſcale as c d was taken for the departure, See the figure in 
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EXAMPLE 3. 


if a ſhip takes her departure from the Lizard, ſteer- 
ing on a Courſe W. S. W. + W. till ſhe has run 1790 - 


miles, what is her preſent latitude and longitude? 

1. For the diff. of lat. As radius, or S. of 90 oo, is to 
diſt. 1790 miles; fo is coſ. courſe, 73507 to the diff. of lat, 
520 miles. 7 | 


. For the diff, of long. As cof. mid. lat. 45* 37, is to 


diff. of lat. 520; fo is tan. courſe, 73? o/ to the diff. of 
long, 2450 miles, | SEP = | 


N. B. Subtract half the diff. of lat. from 492 577, and 


it gives mid. lat, The reſt as before, 


By conſtruction. The meridian line NS being drawn 


at pleaſure, ſet off the angle at N equal to 73% f and on 


that line the diſt. 1790 to W, from which point drop a 
perpendicular to S8; join W S and NS. Strike the arch 
of longitude and of mid. lat. as before, and having mea- 
ſured W S on the ſcale whence N W was taken, make any 
part of the arch c 4 leſs than a quadrant equal to it by 


drawing cloſer the ſector; and proceed for the long. as in 


the laſt example, 


EXAMPLE 4. 


A ſhip in lat. 41 17% bound for England, intends 


to make the Lizard in lat. 49 57'; but from ſome 
accident not a book in the ſhip, nor any perſon on board 


can diſcover the Lizard's longitude, only that it lays to the 
caltward, and from ſome circumſtances the diſtance is ſup- 
poſed to be 1790 miles. What is the direct courſe, and 
how much muit ſhe alter her longitude to make the 


Lizard, | | : 
Here, the diff. of Jat. is evidently 520 miles, and the 
middle lat. is 45% 37% „ 
1. For the courie. As the diſt. 1790 miles, is to radius 
or 99? oo; ſo is the diff. of lat. 520 miles, to the coſ. of 
the courſe, 739 0%. 92 


2. For the diff. of long. As col. of mid. lat. 45 37 


IS to diff. of lat. 520 miles; ſo is T, of the courſe, 73 , 


6 the diff, of long. 2450 miles. | 
| „ Hence, 
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Hence, 2450 + 60 = 40? gol is the diff. of long. the ſhip 
muſt make to the eaſtward. | 

By conſtruction. Draw the meridian line N 8 equal to 
320, and raiſe a perpendicular on N towards E ; then take 
the diſt. 1790 in your compaſſes, with which on S ſweep 
the arch a4, to cut NE in E. Join the points, and mea- 
ſure the angle NS E for the courſe, and N E for the de- 
parture. Proceed with the departure to find the longitude as 


before. Here invert the order of the figure, putting N 
for 8, and E for W, &c. X | 1 


EXAMPLE 5. 


A ſhip ſet fail from the Lizard, in lat. 495) N. | 


and long. W. 5 21', between the ſouth and wet, 

until ſhe found herſelf by obſervation in lat. 412 17'N. 

when her departure was 1713 miles; what was her direct 

courſe, with the diſtance ihe had failed, and her preſent 

longitude ? | . | 
Ihe diff of lat. being 520 miles, it will be, 

1. For the courſe. As diff. of lat. 520 miles, is to ra- 
dius, or 999 oo; ſo is the depart, 1713 miles, to the T. of 
the courſe, 73? o. | | 

2. For the diſtance. As the S. of the courſe, 730 o7, 
18 A the depart. 1713 ; ſo is rad. or go? oo', to the diſt, 1790 
miles. | bp ES | 

3. For the diff. of long. As cof. mid. lat. 452 47, is to 
ditt. of lat. 520 miles; fo is T. of the courſe, 73% 07), to the 


diff. of long. 2450 miles, or 40 go', to be added to 5® 21, | 


making 46* 11' tor the preſent long. W. 

By conſtruction. Proceed as taught in the example to 
| Caſe 5 beforegoing; and apply the departure in like man- 
ner to find the diff, of long. RS 


EXAMPLE 6. 


A ſhip taking her departure from the Lizard fails 
W. 8. W. 2 W. till her departure is 1713 miles; what 1s 
her preſent lat. diff. of long, and diſtance failed ? 8 
I. For the diff. of lat. As the S. of courſe, 730 07, 
to the r 1713 miles; ſo is the coſ. of courſe, 737 07» 
to the diff. of lat. 520. Subtract 8? 4o' (5 10 6 from 
40% 57), it leaves 41 17 for the preſent latitude ; hence 
45? 37 will be the mid. lat. e Far 
75 37 ; $5.5! 


reſent 


to ra- 


T. of 


35 075 
k. 1790 
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2. For the diſtance As 5, of courſe, 732 07, is to the 
depart. 1713.3 ſo is radius, or go? oo, to the diſt. 1790 
miles. | 

3. For the diff, of long. As coſ of mid. lat. 45 377, is 
to diff. of lat. 520; ſo is I'. of courſe, 73® 0%, to the diff. of 
long. 2450 mules, as before. | 

By conſtruction. Proceed as taught in the example to 


Caſe 6 preceding; and apply the departure as there directed. 


tor finding the diff. of long. 


EXAMPLE 7. 


A ſhip from the Lizard fails between the W. and 
5. 1790 miles, when ihe ſuppoſes her departure to be 
1713-miles 3 what point of the compaſs did ſhe fail upon, 
and what is her preſent latitude and longitude ? 


1. For the courſe. As the dilt. 1790 miles, is to rad. or 


go co; fo is the departure, 1713 miles, to the S. of the 
coufle; F309 er - | 

2. For the diff, of lat. As rad. or S. of go? oo, is to the 
Git, 1790 fo is the coſ. of courſe, 73? o/, to the diff. of 
lat. 520 miles. Then 8* 40 (=520=60) taken from 


I 


49 57 leaves 41? 17', the preſent latitude z and hence the 


mid. lat. will be 45? 
ample, 


ample to Caſe 7, already given; and proceed with the. 
depart, for the long. as before. 


ExaAmPLES. 


A ſhip from the Lizard fails in the S. W. quar- 
ter till ſhe reckons 1713 miles of departure, and 2450 
miles of longitude ; required the lat. and long. of the 
ſaipat preſent, with the direct courſe and diſtance failed ? 

t. For the middle lat. As diff. of long. 2450 miles, is to 
rad. or S. of 90“; ſo is the departure, 1713 miles, to the 
col. of mid. lat. 45 37', which doubled gives 91 14. 


From this take 49 57, the Lizard's lat. and it leaves 


$1” 22% the preſent lat. Hence the diff. of lat. is 8? 40 
or 520 miles. | ; 


2. For the courſe. As diff. of lat. 520 miles, is to 


3. For the diff. of long. proceed as by the laſt ex- 


By conſtruction, See the directions for the ex- 


H 3 cot. 
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coſ. mid, lat. 459 73 io is diff. of long. 2450 miles, to 


. earn, O7 > 
3. For the diſtance. As S. of courſe, 735 O, is to the 


depart. 1713 miles; fo is rad. or S. of go®, to the diſt. 1790 
miles. | | 
By conſtruction. Proceed as directed in the example to 


Caſe 8; but obſerve to uſe the departure or diff. of long. as 


taught in the preceding examples. 
Pp. I thank you, Sir, for this extraordinary attention; 


for the whole conftruction is now very clear in both in- 


ſtances; and therefore if you pleaſe we will proceed to Mer- 


_ cator's ſailing. 


Tut, With all my heart, 


C H A P. IV. 
Of MERCAaTOR's SAILING, 
7 Pupil. 


N have often mentioned Mercator's Sailing, 1 


ſhould now be glad to know the meaning of it; for! 
conceive it to be derived from the Latin word mercator, or 


4 merchant. But I never heard that merchant ſhips had 


any peculiar way of ſailing different from ſhips of war. 
Tut, It is impoſſible they ſhould ; and as I know you will 

not be diſpleaſed at a joke, I tell you freely that in a mixed 

company good manners would have been leſs effectual than 


the idea of your mortification to have prevented me from. 
laughing outright. I mention this, to encourage you to 


ſpeak your mind freely to me in private, but to caution 
you againſt hazarding doubtful opinions in public, eſpecially 


if they have little ſemblance of reaſon to ſupport them. 


Pup. I thank you, Sir, for this kind remark ; for, as you 
obſerve, it has ſcarce a ſhadow of reaſon to ſupport it. 

Tut. We have already taken notice of the plane chart, in 
which the meridians are all parallel to each other, and the 


degrees of latitude and longitude every where equal. But 
as the earth is globular, and the degrees of longitude de- 


creaſe from the equator till they end in a point at each pole 
the ſituations and diſtances upon the plane chart muſt evi- 


dently be falſe. In order to remedy this, one Gerrard Mer- 
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cater, about the year 1569, publiſhed a map or chart, 
wherein the diſtances of the parallels of latitude are in- 
creaſed in proportion as the miles decreaſe in a degree of 
longitude in thoſe parallels. But he plainly knew nothing 


of the principles of his conſtruction, which were left for the 


diſcovery of our own countryman, Mr. Edivard Might; 
he communicated the reſult of his ſtudies on this ſubject 


to the public, juſt 30 years after, in 1599. But Mercator 


had the honour of giving his name to it. pA 
Pup. But how does chis extenſion of the parallels of 
latitude correct the errors of the plane chart, and how are 
calculations more truly performed by this than by the for- 
mer method? „„ | 
Tut, IJ have intimated the principles of conſtructing 


the chart, and ſhall proceed to ſhew you the method of 


calculation. But in order to this, a table of minutes or 
miles for every degree and minute of latitude from the 
equator to the poles mult be given, which ſhall exceed the 
proper difference of latitude in miles, in proportion as the 
degree of latitude exceeds the degree of longitude 1n that 
parallel, Such a table ſhall be given hereafter. 


The following rules will give the method of calculations | 


it this mode of tailing. 


Rule 1. If the difference of latitude wg of longitude be | 


given, to find the courſe, ſay, As the meridional diff. af 


lat. is to radius, or S. of 90; ſo is the diff. of long. to the 


tangent of the courſe. 


Rale 2. If the departure and difference of lat. be given, | 


to find the diff. of long. it will be, As the Progr diff. of lat. 
is to the departure; ſo is the meridional diff. of lat. to the 
cit, of 8 > | 


Pup, But is there no difficulty in diſcovering this meri- 


dional diff. of latitude ? 
Tut. None that is very conſiderable ; however, an ex- 
ample or two will make it eaſy. It admits of three direc- 
tions. id „„ th | | 
1. If the lat. of two places be both N. or both S. enter 


the table for the degree and minute of each, and take out 


the number or meridional lat. from the equator ; ſubtract 
one from the other for the merid. diff. of lat. Thus, ſup- 


pole the two latitudes to be 45® 17 and 49% 57' againſt the 


former is 3054, and againſt the latter 3470; their diff. 416, 
is the merid, diff, of lat. of thoſe two places. 1 
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2. If one place is at the equator, and the other either in 
N. or S. lat, then the number in the table againſt the de- 
gree and minute of that lat. is the merid. diff. of lat. Ex- 
amples are needleſs. 

3. If one lat. is N. and the other S. add the two meri- 
4 8 numbers, and the ſum will be the merid. diff. of 

at. 5 ä | 
Wee ſhall now proceed to go through the firſt 7 caſes 
with their examples, as in middle lat. failing ; and add 
an eighth, peculiar to Mercator's method. 


CASE-1: 


Given the latitudes and longitudes of two places, to find 


their bearing and diſtance, + 
Example, What is the direct courſe and diſtance from 
the Ligard to Cape Finiſterre on the coaſt of Spain? 
Find the diff. of lat. and diff. of long. as by Caſe 1 of mid- 
dle latitude, - NE Pg 5 
1. Then, for the courſe, ſay, As the merid. diff. of 


Iat. 611, is to rad. or T. of 45*; ſo is diff. of long. 255, to 


the I. of the courſe, 229 3“. > 

2. For the diſtance. As coſ. of courſe, 22 39, is to 
prop. diff. of lat. 420; ſo is rad. or S. of 905, to the diſ- 
tance, 45 5. 1 miles. | VCC 


| * 22 C85 42 00 2240024 BRO 2 2 


By conſtruction. Draw the | 
meridian line N 8, and deſcribe ; 
the quadrantal areh @ b with any * 
convenient radius; let NS be \ 
made equal to 611, the merid. 
diff. of lat. and N c to 420, the N. 
proper diff. of lat. Alſo draw cÞ *, _ , 
and 8 W parallel to N, making * 


8 W equal to 255, the diff. f 5 


long. and join W N, fo ſhall NP _ | 
be the diſtance, and the angle at W. 
N the angle of the courſe. 


: „ CASE 2. 7 
Given the bearing and latitudes of two places, to find the 
_ diſtance and difference of longitude. 5 


Example, A ſhip departed from Cape Einer 5 7 5 


ng 
E. 


fore; and then ſay, | 
I. For the diſtance, As the coſ. of courſe, 22® 30', is 


| meridian line N S,. on which ſet off 
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N. N. E. till by obſervation ſhe found herſelf in lat. 480 
19“; what diſtance had the failed, and what is her preſent 


longitude ? ' 
Find the diff. of lat. and the merid. diff. of lat. as be- 


to the proper diff, of lat. 322; ſo is radius, or S. of 905, 
to the diſt, 348. 5, as in mid. lat. 
2, For the diff. of long. As rad. or T. of 45%, is to 


the mer. diff. of lat. 461 ; fo is T. of the courſe, 222 30, 


to the diff. of long. 191. As the courſe was eaſtward, ſub- 
tract 31 CIP] 2000) Tm + 37 W. the long. of the 
Cape, and it leaves 69 25, the preſent long. W. 


By conſtruction. Draw che 
461, the merid. diff. of lat. and 

322 to c, the proper diff. of lat. 

With any radius, deſcribe the 

quadrantal arch 4 , on which ſet 

oft from the chords 229 zo, the 

angle of the courſe to d; through 

which from S draw the rhumb S E, 

cutting N E, drawn parallel to 
S 6 and. c P. Then is 8 P the 
diſt. and N E the diff. of long. 


CASE 3. 


Given one latitude, with the courſe and diſtance run, 


to find the other latitude and the difference of longitude. 


Example. A ſhip departs from the Lizard, the lat. and 
long. as by the tables, and ſteers S. S. W. till the has run 
349 miles; what is her preſent latitude and longitude ? 

1. For the diff, of lat. As rad. or S. of go?, is to the 


diſtance, 3493 ſo is the coſ. of the courſe, 22 zo, to the 


diff. of lat, 322 4, as in mid. lat. With this find the ſhip's 
preſent lat. 44 35 and mid. lat. 477 16. 


2. For the diff. of long. As rad. or T. of 45%, is to 
merid. diff, of lat. 461; ſo is tan. of the courſe, 22? 30, 
to the diff. of long. 191. Proceed with this as before. 
By conſtruction. Having drawn the meridian N 8, 


ſweep the quadrantal arch a 4 with any convenient radius, 
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on which ſet off the courſe 225 3o' to d. Then ſet off 
NW on the rhumb line drawn through 4, letting fall a 
perpendicular from W upon 8, or drawing WS parallel to 
þNandcP. Then the meaſure of NS is the merid. diff, 
of lat. and Ws the diff. of long. _ 

[The figure is the ſame as in Caſe 1. 


CATE 4 


Given the latitudes of two places, with their diſtance, 
to find their bearing and difference of longitude. 


Example. A ſhip is bound from Cape Finiſterre to 


England, and propoſes to fail for the Lizard; but they 
diſcover ſoon after putting to ſea, that none of their books 
will diſcover the longitude, only that it lays in the N. E. 
quarter, and 1s diſtant from the Cape 455 miles. What 
is the direct courſe, and how much mult ihe alter her lon- 
gitude, the lat. of the Cape being 42 57', and of the Lizard 
E found the merid. diff. of lat. as in the preceding 

1. For the courſe. As the diſt. 455 miles, is to rad. 
or S. of go; ſo is the proper diff. of lat. 420 miles, to 
the col. of the courſe, 225 37“. 5 

2. For the diff. of long. As rad. or T. of 45%, is to 


mer. diff, of lat. 611; fo is the T of the courſe, 22 377 to 


the diff. of long. 254.6. 1 . 
By conſtruction. Set off N S equal to 611, the merid. 


diff. of lat. and draw N E perpendicular to NS. Set off 


S c, the proper diff. of lat. and 8 N the merid. diff. draw- 
ing c P and N E perpendicular to SN. From 8 take 
the diſt. 455 in your compaſſes, and extend it to meet c P 
n P; and through P draw S E to meet NE in E. Thus 


the angle at 8, the quadrantal arch @ b being drawn, fhews 


the angle of the courſe, and N E the diff. of long. 

The figure in Caſe 2 will ſerve this example. 

„ CASE © e 

If the latitude of two places be given, with their de- 
parture, to find the courſe ſailed, diſtance between them, 
and difference of longitude. oF be i 

Example. A ſhip from the Lizard failing ſome time 
in the S. W. quarter, found herſelf by obſervation in lat. 
44 355 when her departure was 133 miles, by acequnt's 
| „ wha 


” kn oF BY 


which ſet off S 4 equal to 133, the 
departure, and alſo { 


tic merid, diff, of lat. which ſet off 
FR H 6 
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what was the diſtance run, and on what point of the com: | 


paſs, with her difference of longitude ? „„ 

N. B. The courſe and diſtance are found as in the 
example to Caſe 5 of mid. lat. Then having found the mer. 
diff. of lat. fay, | 

For the diff. of long. As the proper diff. of lat. 322, 
is to the depart. 133; ſo is the merid. diff. of lat. 475, to 
the diff. of long. 196.2 miles. | | 
By conſtruction. Set off the proper and merid. diff. of 
latitude on the meridian line NS to c and 8, and at c erect 
the perpendicular c P equal to 133, the departure; alſo 
draw S W parallel to it, and through P join NW. Then 
the angle at N is the angle of the courſe, found by the 


quadrantal arch a b, NP is the diſtance failed, and S W 


the diff. of long. | 
The figure in Cafe 1 explains this, 
CAA 6 


Given one latitude, with the courſe and departure made 


good, to find the other latitude, with the diſtance and dif- 
terence of longitude. - _ 5 5 
Example. A ſhip, on leaving Cape Finiſterre, in lat. 
42 57 5 fails N. N. E. till her departure, by account, is 133 
miles; what lat. is ſhe now in, what diſtance has the failed, 
and what diff. of long. has ſhe made? Ta: 
N. B. The diff. of lat. and the diſtance run are ob- 
tained as in the example to Caſe 6 of mid. lat. failing. 
Ihen having found the mer. diff. of lat. ſay, . 
For the diff. of long. As the proper diff. of lat. 32 1, is to 
the dep. 133 ; ſo is the merid. diff. ot lat. 459, to the diff. of 


long. 190.2 miles. 


By conſtruction. Having drawn 
the meridian line N 8, deſcribe the N 
quacrantalarch a b, with any con- 
venent. radius, joining 8 , on. 


et off the angle of 
at 8, 222 30', the angle of the 
courle, From d raiſe the perpen- 

dicular d. P, to cut S E in P 1 and 

let fall a perpendicular from P to | 
c, or draw it parallel to S d when | 
d 4 will be the proper diff. of lat. 
and S P the diſtance failed. Find 8 
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from S to N, and continue S P to meet N E parallel to 83 
or Pe in E. Then is NE the diff. of long. 


CA SE 7. 


Given one latitude, with the diſtance ſailed and the de- 
parture made good, to find the other latitude, courſe, and 
difference of longitude. 


Example. A ſhip from the Lizard fails on a courſe be- 
tween the S. and W, 349 miles, when the reckons to have 
made 133 miles of departure; what point did ſhe fail upon, 
and what is her preſent latitude and longitude ? 
Find the courſe and diff. of lat. as in Caſe 7 of mid. lat. 
Then for the diff. long. As rad. or T. of 45% is to the 
mer. diff. of lat. 477 ; fo is the T. of the courſe, 229 24, 
to the diff. of long. 196.6 miles. 


By conſtruction. Having drawn 5 
the meridian line N 5, and alſo the 
quadrantal arch a 6, ſet off the de- : 
parture, 133, from N to 4 on the \ 
ſide N; then with the diſtance, \ 
349, and one foot of the compaſſes EY 
in N, cut the perpendicular 4 P = 
let fall from d, and there draw Pe : 
parallel to 4 N, which will alſo be P 
the departure. Then will Ne be 7 / 
WI 


—.— (2 
C 


the proper diff. of lat. with which, 
And the lat. left, find the mer. diff, — 8 
of lat. to be ſet off from N to 8; | 
draw NW through P, till S W, drawn parallel to N 8, meet 
it in W, when 8 W is the diff. of long. 8 


Cass 8. 


| Given one latitude, courſe, and difference of longitude, 
to find the other latitude and the diſtance failed. 


Example. If a ſhip from lat. 4? 97 N. and long 9? 36' 
W. runs on a courſe N. N. E. till ſhe finds her difference 
of longitude to be 195 miles; what is her preſent latitude 

and diſtance ſailed? . | 


N. B. As this caſe cannot be reſolved by middle latitude 
failing, therefore I ſhall give you the operation at r ; 
e 1. Fo 
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I. Fer the Meridional Difference of Latitude. 


As tan. cou, 225 30 


ls to diff. of long. 195 | 


So is rad, or T. 459 00 —— 


To mer. diff. lat. 470.8 


Add this to 2859 (the mer. lat. of 42® 57') and it makes 


3330, which anſwers to lat 48926. 


ditt. of lat. is 5 29, or 329 miles. 


2. For the Diſtance. 


As coſ. cou. 222 30 — 
Is to diff. lat. 329 — 2.51720 
So is rad. or S. of go? (o — 10. ooooo 
12. 5 1720 
9 96562 
To the diſt. 356. f —— 2.55158 

By conſtruction, Draw the 1 
N E 


meridian line N 8, and alſo the 


quadrantal arch a b, on which ſet 
off S 4, equal to 195, miles, or 


diff. of long. from 4 draw d E pa- 
rallel to N 8, and make the angle 
at S equal to 229 30, the angle 


of the courſe. Draw N E to 
meet 4 E in E, and draw N E. 
parallel to S 2, which is the diff. 


of long. Set off the proper diff. 
of lat. from S to c, and draw c P 


parallel to N E, then SP will 


meaſure the diſtance ſailed. 


9.61722 


2. 29003 
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2.67281 


Hence the proper 
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8 


Haan _ge5 RO WR Ro 


, 


pos vOogr gwougy wours 


Q 


158 THE YOUNG SAILOR'S SURE GUIDE, 


Thus J have given you all the uſeful caſes of Mercator's 

Sailing, as the beſt method which has yet been invented for 
the practical ſeaman. I might enlarge upon this ſubjeR, 
by ein the method of working a traverſe by it; but 
] dare ſay you will think it unneceliary, if our limits per- 
mitted us to enlarge, which they do not, to ſpend time ona 


ſubject fo plain and eaſy. 


Pup. I think there cannot be any great difficulty in it; 
but perhaps you may furniſh me with ſome remarks to 
prevent errors and miſtakes. | 

Tut, Your caution is commendable, and therefore, 
however little occaſion you may ſeem to have for it, the 
utility to ſome others which it may have, induces me to 
comply with your intimation. . 

Pup. You will very much oblige ME alſo by this means, 
as there is ſomething very unpleaſant in proceeding doubt- 
fully upon any ſubject. LC 

Tut, You may remember, then, in compound courſes 
of plane failing, I gave you a form of a traverſe table, con- 
ſifting of fix columns; in the firſt were the courſes, - the 
ſecond contained the diſtance run on each courſe, the third 
and fourth were for N. and S. latitude, and the 5th and 
6th for the departure E. or W. e 

Pup. But what am I to infer from this? 

Tut. You may either ſubſtitute for the two laſt columns, 
that of longitude E. or W. or, which perhaps is more ad- 
viſable, though little practiſed at ſea, make two additional 
columns for the purpoſe of entering your difference of lon- 


gitude. If you are curious, and wiſh to give the fulleſt 


information at once of the ſhip's place, you may have two 
more columns; one, to ſubtract or add the diff. of lat. to 
or from that which was next before it, and the other in like 


manner for the longitude. It is ſoon done, and if you wiſh 


to be a maſter in your buſineſe, you will not grudge your 

time and labounu. AG £56k „ 
Pup. That certainly would give one much pleaſure; 

but is it neceſſary to calculate every courſe and diſtance by 


the method of Mercator? 


Tut. No; for the error in a day's work will not be 
very conſiderable in any lat. leſs than 50, and therefore the 
depart. at the end of every 24 hours may eaſily be converted 


into longitude. In higher latitudes, eſpecially thoſe which 


are conſiderably ſo, more frequent calculations at ſhorter 
diſtances are to be recommended. r 


Pup. 
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Pup. J am fully fatished ; and therefore we may venture 
to advance a ſtep farther. 

Tut. Our next leſſons will be on Oblique Sailing; 
wherein the right angle will be of leſs uſe than in common 
courſes 3 here we ſhall ſhew, by certain principles, the 
diſtance of objects at fea, headlands and capes, bays, &c. 
of creat advantage when approaching the land after an 
abſence perhaps of weeks or months, or in taking the ſur- 
vey of any part of a coaſt, as well as on many other oc 
calions. . | | 


"2H AP. 
Of OBLique SAILING, 
5 Pupil. 
"HY is this called Oblique Sailing? 


Tut. Becauſe when the triangle 1s conſtructed by 
the directions already given, according to the circumitances 


given and required; it will appear that none of the angles 


a right angle, but that they are either all acute, or one of 
them 9 1 ; 40 
Pup. This muſt be much more difficult than the 


former. 


Tut. Not at all, if you attend to the ſcheme which 


was given in the ſolution of plane triangles; in which 
you may remember we did not give any examples of the 
zth and 6th caſes of the ſcheme, in Book I. Chap, III. Sect, 
III. p. 94, but referred them to be reſumed afterwards. _ 
As we ſhall have occaſion for two or three phraſes, it may 


be proper to explain them here, "To jet an object, is a 


term for obſerving the rhumb or point of the nautical com- 
paſs which directs to that object; and from hence, the 


bearing of an object is that rhumb or point on which it is 


ſeen. Inlike manner the bearing of one place from another 


is deſcribed by the name of the Rhumb, which paſles 
through thoſe two places. To find the bearing of any line, 


not running from the angular point, repreſenting the yes 
„„ Place, 
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place, apply a parallel ruler to the thumb, and open it till 
the edge of the other limb ſtrike that angular point ; and 
draw a line from thence towards the ſame quarter, 


EXAMPLE 1. 


Sailing along in a capacious bay, I obſerved a kind 
of promontory or headland, which bore from me W. 
N. W. + W. but failing away for 14 miles on a courſe 
W. S. W. it then appeared on the N. and by E. rhumb: 
7405 was the ſhip's diſtance from it, at this ſecond 

ion! | 


1. For the con- 


circle to repreſent the 
horizon, of which N, 
E, 8, and W will be 
the reſpective cardi- 


nal points, and let O, ee 
the center, be the | : 
ſhip's place at her firſt 5 
obſervation. Then . 
ſet off O C, 14 miles, C . 


on the W. S. W. 


rhumb; alſo drawa . 1p 5 
line from O on the W. N. W. + W. point, and C D on the 


N. and by E. rhumb, parallel to O c, till it meet OD in 
D. Then is D the headland you obſerved, and C the 
ſhip's ſecond ſtation. TEES 


Now in the AO CD, are given the ſide O C, 14 miles, 
the angle at O 3 points, or 39? 22 (the diſtance between 
the W. S. W. and the W. N. W. + W. rhumbs) and 
the angle at © 5 points, the diſtance between E. N. E. and 

E. Hence the angle D will be 7 points and a half 
or 84 22. Meaſure C D on the fame ſcale from which 


you ſet off O C, and it will be nearly. 9 miles. 


2. By 


till 
and 


= 

- \ hf 
wah ns 

F - *”- - 


AND SCHOLAR'S BEST INSTRUCTOR. 161 


2. By Calculation. 


As the S. of 4 D, 
Is to OC, 14 


9.99790 


— — 


B42 1 oe 


— — — 


So is the 8. of L O, 399 22 — 9.80228 


To CD, 8.923 miles 


Hence C D, the ſhi 


nearly 9 miles. 


— 0.95051 


p's diſtance from the headland, is 


EXAMPLE 2. 5 
If at one o'clock I diſcover a headland on the W. 


N. W. rhumb, and ſail away for the mouth of a river 


25 miles on a courſe N. N. W. 4 N. being then 
diſtant from it 19 miles: What diſtance was the ſhip from 
it at her firſt obſervation, and on what point of the com- 


pals does it now bear! 


1. For the conſtruc- 


tion, Having drawn 
the horizon circle, and 
allo the meridian and 
parallel, ſuppoſe B to 
be the ſhip's place on 
oblerving the headland. 
Then ſet off B C 25 
on the N. N. W. z N. 
courſe, and alſo draw 
B D on the W. N. W. 


rhumb. With the diſ- 


tance C D, 19 miles, 
from the ſhip's preſent 


ſtation to the headland, 


iwcep the arch à b, to 
cut BD in D; then 


o U 
V V * 
N 1 * 0 
* „ 0 5 
\ . 4 
= 4+ 2 . 
\ * * * 
* 4 * = 
. o * 9 
. 7 
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D is the place of the headland, and 


B 4 parallel to C D ſhews the bearing from that ſtation. 


2. By 
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2. By calculation. Here are given in the A B CD, the 
ide B C=25 miles, the fide C D=19 miles, with the 
Lat B = 47 49% or 4; points (the diſtance from W. N. 
XV. to N. N. W. 2 N.) to find the 4 at D, and conſe- 
quently the 4 at C, with the ſide B D. 8 

t. For the angle D. As the fide C D, 19 miles, is to 
8. £ B, 47 49“; fo is the fide B C, 25 miles, to the S. 4 

„ 77 10% equal to 64 points and 19 16' more. Hence 
as B C was N. N. W. EN. conſequently C B is S. 8. 
E. 4 8. which is 14 point from the ſouth; therefore CD 
muſt bear 5 points and 15 16 from the 8. to the W. or 
8. W. by W. 1 16 W. And as the 4 B was 47? 49, 
and D is found to be 77 10; it follows that the £4 C wil 


be 55 or, 


2. For the diſtance BD. As the S. of the Z D, 77 


10, is to the ſide B C, 25; fois the 8. J C, 515 or, to 


the {ſide B D, 19.93 miles, the diſtance from the ſhip's firſt 
obſervation to the headland. 


EXAMPLE z. 


] at ten in the morning 13 miles; the 
continued till ſix in the afternoon at the rate of 5 f knots 
an hour, to find its bearing and diſtance at that time. 


1. For the con- 


ſtruction. Set off 5 | . 
B C on the given i 
courſe W S. W. 44 
miles, and alſo B : 


the bearing of the 
cape E. S. E. 13 


rent meaſure e- 
qual to 53.9, the f 
diit, and he T 
the rhumb B & 


parallel to C ID, it points out the bearing from the ſhip at 


6 to the cape, 
2. By 


A 9 . on a courſe W. S. W. obſerved a cape 


bearing 


4 


* 0 


FF 
(the 


Hence 


he fe 
nhenc. 


53.90 


1 
and 
maln 


pe 
ihe 
ots 


at 


AND SCHOLAR*S BEST INSTRUCTOR, 163 


2. By calculation, In the A Bc, are ; gp the ſide 
Bc 4% and B D 13, with the £ at B included, 12 points 
(the diſtance between the E. 8. E. and W. S. W. rhumbs). 


Hence, by Caſe 4, of oblique angled As, the < at D will 


he found to be 35 12, and the £4 C 9? 48; and from 
hence, by Prob. 1, the tide C D will be obtained equal to 
51.98 miles, Or more fully, thus. 


1. For the angle C. The ſum of the given ſides is 57, 
and their difference 31. Alſo half the ſum of the two re- 
maining angles is 22* 30, or two points. Then, As 57, 
is to J. 222 30; fo is 31, to T. the half difference, or 
1:2 42. Hence the 4 D, oppolite the greateſt fide, is 35? 
ga the . C 9e 48“; ſo that C Dis E. N. E. 90 
48 E. 2 : 


2. For the diſtance C D. As the 8. 4 D, 3 42, 18 - 


to B C 443 fois 8. . By 1357 =D. 467%, .toC , c3.98 
miles, the thip's prefent diſtance from the cape. | 


Many examples might here be given; but as theſe are 


the moſt uſeful, and all that are generally wanted by the 
ſeaman, I think it unneceſſary to ſwell the work without 
cauſe, | | OE. | 


I ſhall in this place give you a ſhort method of deter- 
mining the diſtance of any fort or battery from a {hip at 
ſea, which may ſometimes occur, by counting the number 
of ſeconds from the time of ſeeing the flaſh of a gun or 
cannon to the time of hearing the report; for as found 
moves at the rate of 1142 feet in each ſecond of time, con- 
ſequently if 20 ſeconds elapſe between the fire and the re- 
port, if 1142 be multiplied by 20, and divided by 5280, the 
feet in a mile, it will give 4 miles and above a quarter for 


the diſtance. Seamen have a ſhorter way of reckoning, 


which is near enough in practice, of allowing 9 4 half 
ſeconds to an Englith mile; and they frequently meaſure 


{econds by hanging a thread with a ſmall weight at the end 


on a peg or nail, to play freely, of 39.2 inches in length, the 
motion of which each way, when put in action, will be a 

izcond of time. 1 . FF 
By the principles of oblique ſailing, draughts of harbours 
and coaſts are laid down; but as theſe are beſt done by 
cans of Hadley's Quadrant, which will be conſidered 
lcrcafter, we ſhall now take ſome notice of Current Sail- 
„ Fl. | Ing; 
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ing, a matter of greater importance than is generally ima- 
gined, and explain the principles on which calculations 
in that branch of the art are founded, 


— 


| 


Of CURRENT SAILING. 


— — — — — CST: 
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. Pupil. 3 
WIV A T do you mean by Current Sailing? 


Tut. As there are certain currents in the ſea, or 

near different coaſts, peculiar to themſelves, which move 
with more or leſs rapidity according to their cauſes; ſhips 
which have occaſion to ſail acroſs them muſt evidently be 

_ diverted from their proper track, and carried away in 
proportion as the dritt of the current is to the ſhip's rate of 
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failing. Ez „ 5 
2. What do you mean by the drift of the cur- 
rent! | TE | 


Tut. The number of miles it runs in an hour, as the ſet- 
ting of a current is the point of the compaſs towards which 
that current moves. | 10 

Pup. I do not clearly comprehend you in ſaying, that 
the ſhip's motion is altered in proportion as the drift of the 
current is to the rate of failing. 7 Sie 

Tut, That I was going to explain to you; for the 
ſhip's motion may be affected more or leſs as it goes more 
or leſs with or againſt the current. For a ſhip's motion 
may be altered three ways, when it moves the fame way 
with the current, or, when it moves directly againſt it, 
or, when it moves more or leſs obliquely to the cur- 


| rent, 
1 Pup. I ſhall be glad to ſee this explained. 1 an 
| Tut. That I will do moſt readily. For when a ſhip {ol 
_ fails with the current, the velocity will be equal to the ſum WI 
of its own motion and the drift of that current. I ſuppoſe fro 
you can eaſily comprehend this. 5 5 an 
Pup. Certainly, | Un 


Tut. dn 
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na- Tut. In the next place, if a ſhip ſails againſt the cur- 
rent, the velocity will only be equal to the difference of 
thoſe two motions; and if the current is ſtrongeſt, the ſhip 
muſt neceſſarily loſe way and drive aſtern. This, too, 1 
conclude, you can underſtand. | 
Pup. Without doubt. | | 
Tut. In the Jaft place, then, whena ſhip ſails on a courſe 
which is oblique to the current, the ſhip's real courſe muſt 
be ſomewhere between that which ſhe ſteers upon and en- 
deavours to go, and the track which the current takes to 
drive her. | | | | 


Pup. But how am I toknow Fig. 1 
particularly what courſe that a _ B 
is ? | | B ; _—_ 
Tut. That I purpoſe to de- 
or monſt rate to you very plainly. 
we Suppoſe the ſhip's motion to 
ips be 5 miles an hour, and the | | 
be current's drift 3 miles an f 3 
in hour; ſet off A B, Fig. 1, C | "II 
of equal to 5, and A C equal to 5 5 8 
;, the former denoting the point of the compaſs on which 
It's the ſhip ſteers, and the latter the ſetting of the current. 
Draw their parallels B D and C D, and join A D, which 
t- will be the true courſe and diſtance of the ſhip. But if the 
ch wind's force had only been 2 miles an Pig, 2. N 
bour, and the current's force 3; then „ i 
at ad (Fig. 2) would be the ſhip's true &— NS... 
he courſe and diſtance, @ b being drawn | $i 
equal to 2, and a c equal to 3, and their 1 
he parallels as before. 1 
re If the courſe of the ſhip, together 11 
"n with the diſtance run by account, are 1 
ay known (which they generally are) as C d 1 
it, well as the ſetting of the current; it is | 90 
r ealy to find the true courſe and diſtance, either by cacula- 11 3 
tion or conſtruction. For you have only to uſe the ſetting 1 
and drift of the current as a courſe and diſtance, and to 1 
ip ſolve the triangles which form the figure; in conſtructing Vi 
m which, having drawn the ſhip's proper courſe and diſtance $1 
ſe from the center of a circle, and alſo the current's ſetting 1 
and drift, and completed the parallelograms by parallel 1 10 
N lines; the diagonal will ſhew the ſhip's true courſe and 1 
. diſtance. . Rh 1 
| _ Currents — 
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be the true courſe and diſtance. 
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Currents in general are well known; but to eſtimate lefler 
an unknown current, ſhall be ſhewed hereafter. We {hall AD 
therefore proceed to give a few examples, the N 

5 | Sec 

EXAMPLE I. 
A ſhip failed 25 miles in a current ſetting E. N. E. 1; 
miles in the ſame time, ſteering N. and by W. required her | 


true courſe and diſtance ? 


1. For the conſtruction. Set 
off A B on the N. and by W. 
rhumb equal to 25, and from B 
draw B C parallel to the E.N.E. 
rhumb, and make it equal to 13 
miles; join A C, which will 


2. By calculation. In the A | * 
A B C are given the ſide AB W . 


25, the ſide BC 13, andthe 4 \} i ; 
B included, equal to g points (or * $ / 
the diſtance from the S. and by 2, : . 


E. rhumb to the E. N. E. rhumb .. 


th 


Firſt, the ſam of the ſides is 38, and their difference 12; 
alſo the ſum of the s oppoſite being 7 points, or 78® 45, 
half their ſum is 39? 222. Then, 


As the ſum of the ſides, 38 — 1.57978 


Is to the difference, 12 — 1.07918 
So is T. of f fum 4s, 39 22 2 9.91417 
10.9933 
1.57978 
To T. of ; difference 48, 14 314 9.41 357 
PP SIE | | Fe Cul 
Nov z 22 f + 1% 31 £ = 53® 54 for the greater 4, A 
or the 4 C; and 39% 22 2 1 31 24 515 for 5 Yo! 
DE, : | Cle] 


ate 
1all 


13 
her 
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ſefler angle, or the < A. Then take 11? 15, the courſe 

AB from the north, it leaves 13? 36 for the courſe from 

the N. towards the E. or N. and by E. and nearly Z 
Secondly, for the diſtance made good, or A C. 


As 8. & A, f 51 — 9.62350 


Is to B C, 13 1.11394. 
do is com. 8. £4 B, 78? 45 — 9.99157 


— — — 


11. 10551 
9.62350 


To AC, 30.334 — A 1.48201 


EXAMPLE 2. 


A ſhip in latitude 27 17 N. entering a current, fails by 


the compaſs N. N. E. 2 E. zo miles, and then E. N. E. 27 


miles, the current ſetting E. S8. E. 1 mile to the ſhip's 3; 
what is the diſtance ſhe has made on thoſe two courles, and 
what 1s her preſent latitude ? RI 


r. For the con- 
ſtruction. Having 
drawn the com- 
paſs with the me- 


ridian and parallel OR 

as before, ſet off / : 

from A to B on the i Ne 
N. N. E. Z E. rhumb foo moore WEE, vs -— 
zo miles, and on \ 1 
the end of it BC \ : 7b 
on a line parallel . g „ 
to A b, the E. S. E. „ 
rhumb, 10 miles, 8 


the current's drift | 


in that time; and join AC. Again, from C ſet off to D 
27 miles on a line parallel to A c, the E. N. E. rhumb, and 
alſo on D, the end of it, on an E. S. E. parallel, 9 miles for the 
current's drift to P; and having joined D P and P c, draw 
A P alſo, which ſhall ſhew the courſe and diſtance made 


good. . 


2. By 
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2. By calculation. Although the method is ſomewhat 

tedious, I thall here give you a ſpecimen of it, and after. 

wards compare it with the ſhorter mode of the traverſe 

table, by the difference of latitude and departure. In the 

firſt place then, we have given A B zo, and B C to, with 

the Cat B included 7 + points, to find the 4 A, and the 

diſtance A C. Hence the ſum of the 4s A and C is 83 

points, or 95? 37 25 and its complement 84* 22 2; half 

the ſum is 47? 48 4. The ſum of the ſides alſo is 40, and 
their difference 20. Then it will be, | 


As the ſum, 40 — c. 166 
Is to the diff. 20 - 4 1.30103 
So is T. of 2 ſum £5, 47* 48 4 10,04270 
11-3437; 

1.60206 


To T. of; diff. Cs, 285 — 9.74167 


\ 7 


So that 280 53' + 47 48 4 = 76? 42 nearly, equal the tha 
L. C; and the difference 47 49 — 28? 53 = 18 56, the 
A. Therefore 28 7 + + 18 56 = 47 3'& from the 

N. to the E. the courſe of A C, made good on the firſt 
rhumb. Alſo for the diſtance, fay, | 


As S. 4 C, 76? 42 — 9.98819 
Is to AB, 30 5 1. 
So is 8. 4 B, 84 22 3 — 
11.47 502 
9.98819 


To AC, 30.68 | — 1.48683 


Laſtly, with this diſtance, and the & CAE = 42 66 
find the departure made good = 56.6, and the difference of 
latitude N,*= 29.5. Proceed in this manner for the other 
courſe, 

| But 
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rag But to prevent this tedious operation, it is uſual to work 
verſe examples of this nature by. the traverſe tables, and to reckon 
| the the courſe and diſtance of the current's motion, as an ad- 
with ditional courſe and diſtance. The preceding example will 
1 the therefore ſtand as follows: 5 | 
s 85 | | ; 6 EG | 3 85 ; | 
we Di. of EAT. | DerarTuURE, | 
of Courſes. Ditt. „ E. W. 
N. N. E. 2 E 30 | 26.5 | 14.1 = 
E. N. E. 2 1 10:3 „ | 

E. 8. . 19 „ 

36.8 | 56.6 | Depart. 
Diff. of lat. | 29.5 FA P600E: | 


Then, with the difference of latitude and departure, find 
; the courſe and diſtance, by Caſe 6, of the ſcheme given in 
| the WI jane (ailing, 5 | _ 


, the 
the 
firſt 5 1. For the Courſe... 
As diff. of lat. 29.5 — 1.46982 
Is to radius, go? o — 10.00000 
So is the depart. 56.6 — 1.75282 
11.775282 
4 1.46982 
To tan. cou. 620 x3 — 10. 28300 
67 
ther | DP | 2. For 


But 
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2. For the Diſtance, 


As S. cou. 62 28 — 9.94780 
Is to depart. 56.6 — 1.75282 
So is radius, go? —— 10.00000 
11.7528% 
9.94750 

To the diſt, A P. 63.83 — 1. 80502 


Hence it appears that the courſe made good by theſe two 
courſes in the current is N. E. by E. 6? 13 E. or more 
than = E. The diſtance alſo was nearly 64 miles. 


In like manner, it will be very eaſy to diſcover the direct 


courſe to any particular place, by calculating or otherwiſe 
diſcovering the diſtance by means of lights or other known 


uiſtances of a ſhip from any other known place within light, 
If any tide of flood or ebb ſet in any particular direction, 


work with it in the fame manner as with a courſe and diſ- 


tance run. 


CH A FP. Vn. 
Of TURNING fe WIND WAND. 


Pupil, 


{kt 7 HAT do you mean by Turning to Windward ? 


Tut. It frequently happens when a ſhip is at ſez, 
that the wind blows directly from the port which the is de- 
firous of making; and that as the ſhip's motion is pro- 
duced by the wind, without ſome art it would be impoſſible 


to gain her port; 


Pup. That indeed I have very often been ſurprized at 
and ] am now as much pleaſed that my doubts are on the 
point of being removed. | 4 ml” 

Tut. They will indeed be very ſoon removed, as 3 

| common 


WI 
Wi 
di 


t ſen, 
s de- 
pro- 


ſible 


dat; 
n the 


as 4 
mon 
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common degree of attention will ſoon ſerve to convince 
vou. AR 


Pup. I thank you, Sir, and J hope I ſhall not be wants. 


ing in that reſpect, 

Tut, Certainly I have no reaſon to complain of you 
on the contrary, your attention has given me much plea- 
{ure and ſatisfaction, and the reflection of your ſo ſoon 
reaping the fruits of it will excite a continuance of it. You 


mutt obſerve, then, that ſhips in general will lie within {tx 


points of the wind, when they are cloſe hauled, but that 
loops and ſmall veſſels will commonly lay much nearer, 
But the beſt. way to know the trim of a thip, as it 1s called, 
is to cloſe haul her on both the ſtarboard and larboard 
tacks; i. e. when you have the wind on the right or left 
hand fide of a ſhip ; and half the number of points between 
thoſe two courſes will diſcover it. t 

Pup. But is there no means of pointing this out by 
conſtruction; for I find that what I fee with my eye carries 
1 much ſtronger conviction to my uaderitanding than what 
I hear only by the ear. | 


Tut, Having found by experience how near your veſſel 


will lie, draw the horizon circle with tne meridian and pa- 
rallel ; then mark the place of the wind on the circum- 
ference, and draw the raumb from the center, and, if they 
differ, that of the place bound to, ſetting off the diſtance. 
Alſo, on each fide of the wind, ſet off the points or degrees 
to ſhew how near the wind the ſhip can lie, drawing thoſe 
riumbs. Then one of thoſe raumbs, according to the 
tack the ſhip leads with, mult be the firſt courſe ; and if the 


wind and the place bound for are not exactly upon the fame 


rhumb, though not very different, it may be adviſable to 
recommend failing firſt on that tac c which is neareſt to the 
place, unleſs ſome obſtacles of rocks, &c. thould prevent. 
Through the place draw a line parallel to the rnumb of the 


other tack, which will ſhew the courſe and diſtanee to be 


jailed on both; 
EXAMPLE I. 


A ſhip which cannot ſail nearer than 6+ points of the 
wind, is bound to a port bearing W. N. W. 17 miles, the 
Wind then being at N. N. W. what will be the courſe and 
diſlance on each of two tacks to make the port ? 
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eee : 
conſtruction. | 3 
Draw the me- ö 
ridian and pa- 
rallel of the 1 
horizon, as | 6 
before, and 


draw A b, the 5 7 


* 
* 


- 
gg 
-* DJ 


P 


» 
2.0 


rhumb, for the 
wind; alfo ſet | 8 
off AB 17 on the W. N. W. rhumb. Then ſet off from 


each way 6+ points to a ande; hence if you fail on the 


ſtarboard tack from A to C, on the rhumb A c, till you 


meet the parallel of the rhumb A a from B to c, that will 
{hew the place of changing the tack. Then meaſure A C 


and B C, as taught already. 
. By calculation. In the A ABC, the ſide A Bis 


given, 17 miles, with all the 4s, to find the other two 


tides. For, firſt, B A, oppoſite to A B, being E. S. E. the £ 
at Bis equal to 10 gr points (or from E. S. E. to S. W. 2 W.); 


and, 2dly, A C, which is 6 2 points from A 5 (or from 
N. N. W.) is W. 2 S. and conſequently the 4 A is 2 5 


points; and therefore, 3dly, the 4 C mult contain 3 points. 


So that, by oppoſite ſides and angles, A C will be nearly 
27 miles for the firſt tack, and CB 14.42 miles on tne 20, 
which is N. E. 2 E. 


Note. If the place had been directly on the rhumb 


N. N. W. the point of the wind, the courſes would have 


been the ſame, but the diſtances would have been about 30 


miles en each tack, | 


From this example, it is eaſy to ſee the method of calcu- 
lating and projecting a plan of a ſhip's courſe, in order 
to turn to windward, whether the place is near or far from 
the oppoſite point of the wind; for the method being in 
each caſe exactly the ſame, I ſhall not trouble you with any 
more of that ſort, but proceed to give you an example 0 
turning to windward in a current. | | 


EXAMPLE 
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% 


EXAMPLE 2, 


A ſkip, which ſails within 6 points of the wind, is bound 


to a place 26 miles diſtant, on the N. and by E. point of 
tze compaſs, and there alſo ſets a current to the N. W. 


and by N. which runs about 16 miles in the time of the 
ſnip's run to the port; at the fame time the wind blows 
from the N. N. W. E N. It is required to find the place 
of changing the tacks. e | 


1. For the con- 
irution. Having 
drawn the circle, 
with the meridian 
and parallel, draw 
As, the rhumb for 
thewind, N. N. W. N.. 
N. or 19% 41 
from the north; ſet 
off 6 points each 
way to @ and c, for 
the tacks ſailed up- 
en, and ſet off A d 
20. From d draw 
4 parallel to ꝰ A; 
ao make A D, and 
i) G, parallel to 
A 7, the ſetting of 33 
tue current, as 26 to 16. Alſo draw A M to MN in the 
lame proportion, and join N A; and having drawn d I 
parallel to N A, ſo as to join H 1, the parallel of G D, as 


belore, join Al, and draw I P parallel to A M, and it is 


done. Thus the courſe and diſtance A H, by means of 
the current ſetting in the direction H I, parallel to A u, 
will bring the ſhip to 1; and the courſe and diſtance I P, 
parallel to A c, will carry the ſhip to d, as required. 


N. B. The compound courſe on each tack 1s the rea- 
ſon of ſetting off the proportions both ways; for as A I on 


the larboard tack is the diagonal of the courſe compounded. 


of A H and H J, fois AN the diagonal of the courſe com- 
pounded of A Mand MN. And as IP is parallel to AM, 
and Pd to MN; fo is alſo I 4, the diagonal, parallel to the 

; 1 3 | | diagonal 
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diagonal AN, Hence, when the ſhip is at I, ſhe muſt ſai 
on the {tarboard tack. 


2. By calculation. Having meaſured A H and HI, with 


theſe courſes and diſtances find the difference of latitude 
and departure; alſo do the fame with the courſes and dif- 
tances I Pand Pd. Hence you will have the difference of 


latitude N. and the departure to the eaſtward; and as A 4 


is 26 miles, ſo the diſtance AT, the diſtance made good on 


the firlt tack, may be obtained, as I d upon the ſecond. 


Further examples are unneceſſary, as theſe ſufficiently 
ſhew the nature of any caſes which may happen. If rocks, 
&Cc, intcrvene, begin your courſe on the contrary tack ; or 


you may fail part of the diſtance to be failed on the firſt 


tac, aud then on the contrary tack, in order to avoid 
rocks, ſhoals, &. if necellary, and then wear again, and 
ſo on; provided only that the diſtances ſailed on each tack 


in the whole, do not exceed the 8715 to be ſailed if 


done by one courſe on each tack. But if you with to make 
the place 4 with an open wind, by ſhortening your diſtance 
A H, and failing clofe on the tack parallel to A M farther 
than the parallel of the diſtance I P, on the ſtarboard tack ; 


you age Gang to d with an open wind on the Jarboard tack, 


if you allow for the current as in current ſailing, 


BOOK 


mw . 1 — 
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„„ 
Of the neceſſary REQUISITES for DEAD RECKONING: 

Pupil. 
HAT do you mean by Dead Reckoning ? 
Tut. That account which is recorded of a ſhip”s 
way, from the diſtance the is judged to run in an hour, 


and the courſe ſhe fails upon; ſo as to determine from 
thence, as near as you can, the difference of latitude and 


departure the ſhip makes in every 24 hours, or any other 
greater or leſs ſpace of time. And having found the de- 
parture, to ſhew from thence the difference of longitude. 
All theſe things being brit placed upon a board, and from 
thence tranſcribed, the method of making the proper al- 


lowances is called keeping a journal. 

Pup. What do you mean by keeping a journal? 

Tut. The method of putting down every thing in a 
book, properly ruled 5 diſpoſed for the purpoſe, re- 


ſpecting the failing of a ſhip; containing every obſervation, 
occurrence, &c. Which can any way affect the ſhip, or relate 
to that or any other ſhe may chance to fall in with. But 


that we ſhall reſerve to the next book; and in this confine 
vurfelves to give ſuch information reſpecting the ufe of in- 
itruments, and directions for the practical part of ſeaman- 
inp, as every navigator ſhould be acquainted with. 

Pup, It muſt certainly be adviſable to know the method 


of uſing the different inttruments required for making ob- 


ſervations, finding the fetting and drift of currents, fea 
phraſes or technical terms, times of high water, and ſuch 
other matters as muſt daily be pra did at ſea; for it 
would be to little purpoſe to be inſtructed in keeping a jour- 


nal, if we want the eſlential knowledge which is to form the 


contents of that journal. 
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Tut. Very true; and ſince we have ſhewed the me- 
thods of calculating a ſhip's courſe and diſtance in every 
uſeful way for finding the difference of latitude and longi- 
tude, it may not be improper to commence this part of the 
work, withan account of the log, the manner of heaving it 


for determining the thip's way, and how to correct the 
errors of it, if any. RY 


SECTION I. 
Of the Loo, Loc-LIN E, aut HALF MINUTE GLass, 


Pup, What is the Log and Log-line ? 
Tut. It is a piece of thin flat board, of the form of a qua- 
drant, having its circular edge loaded with lead of ſufficient 
weight to cauſe its ſwimming upright in the water. A line 
of 150 fathoms long, called the log-line, is faſtened to it; 
this line 1s divided into certain equal ſpaces, called knots, 
and is wound on a reel which turns about very ealily. _ 
Pup. But what is the nature and uſe of thoſe knots? 
Tut. The diſtance of thoſe knots ſhould be in proportion 
toa nautical mile, as half a minute is to an hour, or as 1 to 
120, For experiments are made of this commonly by the 
aſſiſtance of a half minute glaſs ; and therefore as many of 


thoſe knots as run off in that half minute, ſo many miles 


muſt the ſhip run in an hour. 
Pup. What is the half minute glaſs? 
Tut, It is made in the form of an hour glaſs, and contains 
ſuch a quantity of fine ſand as will run through the hole in 
its neck in half a minute of time. E 
Pup. But you juſt now mentioned a nautical mile; is 
there any difference between the miles uſed by ſeamen and 
people on land? 
Tut. There is, and nearly in the proportion of one ſixth 
more; for a degree on land meaſures nearly 70 miles, but 
that is divided by ſeamen into 60 parts, which makes this 
difference. Hence one of theſe knots on the log-line ſhould 
be about 51 feet aſunder; but it is uſual to take 50 feet as 
the proper length of a knot, and to divide this into 10 nau- 
' tical fathoms of 5 feet each, as in the former caſe the ſhip 
1 
ion is allo much more convenient. 


| | | | | Pup, 


gets a head of her reckoning, and this latter divi- 


58. 
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Pup. 5 the log line always meaſured and divided in this 
manner! REA | 
Tut. No, but it generally is. Indeed ſome ſeamen find 

that 50 feet frequently makes a ſhip a head of her. reckon- 
ing, which is dangerous, and ought to be guarded againſt 
and therefore divide the log-line into knots of 7 or 7 fathoms 
of 6 f-et each, and have a glaſs of 28 ſeconds to correſpond 
with it. Some alſo divide the ſeconds the glaſs runs by 4, 


and take the quotient for the diſtance in fathoms between 
the knots: | | | | 


Pup. But which is the beſt method! Ms 
Tut, A great deal muſt depend upon experience, but the 
firſt is moſt convenient; and whatever lengths the knots 


may be, it is belt to divide them into tenths, though ſome 


divide them into eighths. _ | 


Pup. But ſuppofe the glaſs ſhould be more or leſs time in 


running out ? 


Tut. That may be eaſily determined; for by hanging 


up a thread of 39.2 inches, with a muſket ball at the end, 
on a round nail or peg, and putting it in motion, it will 


{wing ſeconds. This will not only diſcover the error, it 


any, but how much it is, by counting the number. It 


mult alſo be obſerved, that the belt glaſſes will not run out 


ſo faſt in moiſt or rainy weather as in hot or dry; this trial 
therefore is the more neceſſary. F 55 
Pup. What further obſervations have you to make re- 
ſpecting the log- line:? 33G 5 

Tut, It is uſual in large ſhips to allow 12 or 15 fathom 
of line to be overboard, before you begin to reckon the 
knots, that the log may be out of the ſhip's wake, fo as 


not to be drawn after it by the eddies. In ſmall {hips 8 or 


10 may be ſufficient. A piece of red rag, or the like, is 


commonly faſtened at this diſtance from the log; from 


whence the knots are meaſured and counted. "The knots 
alſo and fathoms. are diſtinguiſhed by threads, &c. drawn 
through the {trands of the line, for the readier count- 


ing them. From the red rag to the log is called the ftray 


line, 30 | 
Pup. How is the operation of having the log per- 

formed? 6c 5 gh 
Tut, The log being thrown overboard on the lee quarter, 

whilit one man holds the reel and another the glaſs, the in- 


| fant the red rag is going over the ſtern, he muſt cry 
Barn, and the other as in antly anſwer done. The man 
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with the reel mutt be very active in veering out the line, 
that the log may not come home by the check of the reel 
and occaſion a falſe reckoning. "The glaſs-holder alfo mutt 
carefully obſerve the glaſs, and the inn it is out he muſt 
call out to „ep, the other as readily anſwering done. Then 
the knots and fathoms run off, will ſhew the miles the ſhip 
has made the preceding hour, which muſt be entered on 
the log- board. „ | 
Pup. Is the log heaved every hour: | 
Tut. The King's ſhips, and the India ſhips, and ſome 
others, do it; butcoaſters, and veſſels on ſhort voyages, do 
it only every two hours. 
Pup. But ſuppoſe the ſhip's rate of failing had been 
unequal from the laſt time of heaving the log; for this 
may happen, either from an increaſe or decreaſe of wind, 
from carrying more or leſs fail, from being cloſer hauled or 
more at large, with other caules. „ 
Tut. Here the ſeaman's judgment and diſeretion muſt 


be uſed, in making proper allowances either way, and 


ſetting down the medium rate on the log-board. He ſhould 

alſo obſerve whether any conſiderable fea ſets after him, 
in which the log may be drove along, in which it is uſual 
to allow one mile in ten; but in a lets fea, the proportion 
allowed ſhould be leſs. In any of theſe cafes, he ſhould 
make ſome obſervation in the column of remark$, whereby 
he may be afliſted to account for any error to be diſcovered 
in working any altitudes or diſtances for finding the true 
latitude and longitude. „„ 


—— 


SECTION UI. 


To correct the DisTANCE given by the LoG-LINE and 


_ Hare MINUTE GLAsSs. x 


The diſtance failed, as given by the log, may be errone- 
ous in theſe three reſpects. For, in the firſt place, the 
glaſs may not run true time; or, ſecondly, the log-line 


may be ſtretched or contracted ; or, thirdly, there may be an 


Error in both. | 


I. When the log-line is truly divided, but the glaſs faulty, 


ay, As the ſeconds run by the glaſs, are to 30 feconds ; 10 
is the diſtance given by the log-line, to the true diſ- 


| | Example. 


d 
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Example. If a ſhip runs 5 knots while a glaſs of 26 
ſeconds run out; what is the true rate of failing ? 

As 26: 30 :. 6.5 : 6.35 nearly in miles per hour. 

N. B. If the glaſs had run more than zo ſeconds, it is 
only to change the firſt term. 

When the glaſs is faulty, the table annexed will ſhew 
the diviſions of the log-line to different glaſſes, not leſs 
than 24 ſeconds, nor more than 36 ſeconds. Any other 
meaſures of glafles may be eaſily obtained; for the firſt 


column always bears the fame proportion to the fecond, as 


3 does to 5. 


Seconds] Length of | Seconds Length of | 
by Glais. [Cnots in Feet] by Glaſs. Knots in Fee. 
24 | 40.8 WIT; | 51.8 
25 | 41.8 „ 53.4 [ 
26 | - 43:4 %% 5 
1 27 45.0 [ 34 | 50.8 | 
28 | 46.8 — . | 58.4 8 
1 3 | 66.0: Þ- 
...... ͤ w 


II. When the glas is true, but the log-line faulty, 


fay, 3 1 
As po feet, is to the diſtance meaſured between knot and 
knot; ſo is the diſtance run by the log, to the true diſ- 
tance. 5 5 


Example. Suppoſe a ſhip to run 6 } knots in half a 
minute, when the ſpace between knot and knot is 55. feet; 
what is the true rate of {ailing ! e 5 

As 50: 55 FE 6. 25 6.8755 or 6 2 miles in an hour. 

III. But if the log-line and glaſs are both faulty, mul- 
tiply 3 times the length of a knot meaſured by the diſtance 
run by the log, and divide the product by 5 times the mea» 


ſured time of the glaſs ; the quotient will be the true diſ- 


tance run. 


Taæample 1. A ſhip runs 5 knots 2 fathoms by the log- 


line, each knot containing $2 ns meaſuring 45 ee 
| | | | | While 


Can Sr — 
. 


* - > . ba 
. Vs co. = 
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while a glaſs of 27 ſeconds run out; to determine the true 
rate of ſailing ? 85 . | 
Multiply 45 by 3 = 135 (or thrice the length of the knot 
meaſured); then 135 X5.2=702, which divided by 27 x5; 
(or 5 times the ſeconds run by the glaſs) 135; the quotient 
is 5.2, which ſhews that the line and glaſs are in due pro- 


portion to each other. 


Example 2. A ſhip running 4 knots 7 fathoms, by a 
10 fathom line, which meaſures 52 feet, while a glaſs runs 
out of 24 ſeconds; what was the true rate of failing? _ 

52X3=156; and 156X4.7=733.2, Multiply 24 by 
5=120; then 733.2=120=6.11 miles, the rate of failing 
in an hour, or 6 knots 1 fathom. | 


SECTION in. 


Of diſcovering CURRENTS, 


Tut. In vain ſhall care be taken of heaving the log, and 


of correcting the line and glaſs; if attention is not paid to 


the diſcovery of currents, if unknown, or their true drift, 
where they are known. For this reaſon, before we pro- 
ceed, I think it proper to ſhew you the uſual way of diſ- 


covering the ſetting and drift of currents. ; 
Pup. That indeed muſt be very neceſſary; and is what 


I remember you promiſed when we were in current 


ein | 4 
Tut. I did ſo; and reſerved it for this place, that it 
ſhould not interrupt our calculations. The practical me- 


thod of doing this, when the weather will permit, or a 


ſtormy ſea does not hinder, is as follows: co 
Three or four men are to enter a boat, and row a ſmall 
diſtance from the ſhip, where they are to ſink a heavy iron 
pot or loaded kettle, to the depth of 80 or 100 fathoms, if 
the ſea is ſo deep; then the boat will be nearly as ſteady as 
if at anchor. Heave the log, and the number of knots run 
out in half a minute, will give the miles of the current's 
drift in an hour; obſerve what point of the compaſs the 


log bears from you, and that will ſhew the ſetting of the 


current. 05 2: 3 | 5 
When this trial is by any means impracticable, exerciſe 
'your judgment in allowing for the ſetting and driſt of the 
N . | Current. 


cur 
the 
cre 
Wil 
the 


h 
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current. Then, with theſe as a courſe and diſtance, hnd 
the difference of latitude and departure, Wherewith to in- 
creaſe or decreaſe the dead reckoning. Examples of this 


will be given in mo methods for finding the longitude in 
the next book. | 


SECTION IV. 


finding HICH WATER, with all the previous . 
REQUISITES: 


Py What do you mean b the Re uiſites for findin; 
Pop Wh b . f : 


Tut. They are thoſe of the Golden Number and Epact, | 


which in the uſual way are neceſſary for finding the.moon's 


age, and conſequently the time of high water. But I ſhall 


firſt ſhew the method of determining leap years. 
Pup. How is leap year found! 
Tut. This being only a day added every 4th year to the 


ſhort month of February, I ſhall give you this diſtich for 
finding whether any particular year propoſed is leap-year, 
or how many years after ; as I have already given you the 
ſeveral ſubdiviſions of time in addition. 


Divide by 4, what's left ſhall be 
For leap- year o, for paſt 1, 2, or 3. 


Example, Will the year 1790 be leap- year or not? 
1 4017900447 
1 6 2 


19 
16 


00: - 
28 


=; 


Hence the 2 which remains ſhews that the year 1790 


will be the ſecond after leap-year. 


Pup. How is the golden number neceſſary for finding 
Ne. 


high water? 5 
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Tut. You muſt underftand, that the golden number is 
ſometimes called rhe Lunar Cycle, or Cycle of the Moon, 
and fometimes the Prime, and is a period of 19 years, At 
the commencement of the chriſtian æra, the firſt year of 
that period was juſt completed; whence the following rule 
for finding it at any time naturally follows: 

To the year, adding 1, if the ſum you divide 
By 19, the remainder the Prime will decide. 


N. B. It is the golden number alſo, becauſe it was 
annexed to the old calendars in golden characters. 


Example. What will be the golden number for 1790? 
By adding 1, it becomes 1791; divide this by 19, and 
it gives 94 in the quotient, and 5 for the remainder. Hence 
for the year 1790, 5 will be the golden number. And thus 
1t may be found for any other year, ; ? 

Pup. But how is the epact found, and what is that? 

Tut, It is only the difference, or nearly fo, between the 
number cf days contained in a ſolar. and lunar year; by 
which means it happens, that the epact of any year is the 
moon's age on the firſt day of that year. And if the dif- 
_ ference of time from new moon to new moon be conſidered 
as 30 days, which it nearly is, the moon's age may be 
ealily obtained for any day in the year, by knowing the 
epact; hence this increaſes i1 every year, rejecting 30 when 
neceſſary. When the golden number is 1, the epact is o; 
and from hence the epact is found as follows, by means 

of the golden number : 17 # SES 

From the prime taking 1, if by 3 you divide, 
And nothing remains, *twill your epact decide, 

For the ſaid dividend ; but for 1 left, add 10 

To the ſame dividend, and your epact's had then. 

That is, if 1 remains, 10 mult be added to the dividend 
for the epact, and if 2, add 20; but if nothing remains, 
then the dividend, or 1 leſs than the golden number, 1s the 
epact. IE | | 
Example. What will be the epact for 1790! 

From the prime 5 take 1, it leaves 4; divide this by 3, the 
remainder 1 to be called 10, added to 4, the dividend, will 
give 14 for the epact. N 
Pup. I ſhall be glad to ſee the application to the moon's 


Age. . | 
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Tut. That you ſhall have immediately; and to impreſs 
it more {trongly on your memory, I will give it you in the 
following diſtich: ! : 

Jan, o, Feb. 2, Mar. 1, Ap. 2, May 3, 
June 4, Jul. 5, Aug. 6, Sept. 8, agree, 
Oct. 8, Nov. 10, Dec. 10, to epact add 
And day, bate zo, age or change is had. 


That is, to the epact of the year, add the number annex- 


ed to each month, with the day of the month, and reject 30, 


if occaſion, when the difference will be the moon's age, or 
very near it. | 


Example. On the zd day of May, 1790, what will be the 
moon's age ! ” RY = 

The epact that year will be 14, add this to 3, the num- 
ber againſt May, and 3 for the day of the month; the ſum 
20 ſhews the moon will then be 20 days old. - IHE 


Pup. But ſtill ] do not perceive how this affects the time 


of high water? 


Tut. Nothing is more eafily ſhewn ; for as high water 
depends upon the moon's coming to and paſſing the ſouth, 


by means of that time the time of high water allo is de- 
termined. 

Pup. How then is the moon's ſouthing known? 

Tut. It will generally be known near enough for prac- 
tice, by means of the following diſtich: | 3 


The moon's age by 4, if by 5 you divide, 
Gives the ſouthing, to which add the hour for the tide. 


That is, the hour in the tide table, againſt which the 


time of high water is given on the days of new and full 
moon. 1 5 


Example 1. At what hour will the moon come to the 


ſouth on May zd, 1790; and at what hour will it be 


high water at Plymouth ? 273 © 
Multiply 20, the moon's age, by 4, and divide that 
product by s, it gives 16 hours, or 4 in the morning of 
Mayath, for the moon's ſouthing ; to which add 6 hours 
15 minutes, for the ſpring tides at Plymouth (from tide 
tables hereafter to be given) and it gives 22 hours 15 mi- 
nutes, or at 15 minutes paſt 10 on the morning of the 4th 
of May. But if 48 minutes be deducted, it will give 33 
minutes 
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minutes paſt ꝙ for the morning of the 3d-of May, as the 
mean time of high water; and on this morning the moon 
will be ſouth at 12 minutes paſt 3. 


Example 2. At what hour on the ſame day will it be 
high water at Portſmouth ? [ Safes 
to the ſouthing 3 hours 12 minutes, on the morning of 
the 3d, add 11 hours 15 minutes, and it gives 2 hours 
27 minutes in the afternoon for the mean time of high 
water. ö 
Pup. You obſerve that this makes the mean time cf 
high water at Plymouth and Portſmouth on the above day; 
is not that the true time? | | 
Tut, It differs commonly more or leſs from the truth; 
| and to correct the errors, ſome have invented tables. But 
h as none can be calculated, on account of tne various irre- 
gularities of the moon's motion, ſufficiently near the truth; 
= the only method to be recommended for hnding the moon's 
true time of fouthing, muſt be obtained from the nautical 
almanaci:. N e 
Pup. What is that? LEH | | 
Tut, It is an almanack which has been publiſhed by 
authority of government, prepared by perſons of the hrit | 
abilities, for the uſe of ſeamen, ever fince the year 1765 
and as it is printed for ſeveral years before-hand, no perſon 
ſhould make any conſiderable voyage without being pro- 
vided for the current, and as many of the following years 
as are neceſſary for the voyage. For every month con- 
tains 12 pages of very uſeful intelligence, as we ſhall more 
fully perceive hereafter; but in the ſixth page particu- 
larly, the time of the moon's paſſage over the meridian of 
Greenwich, is given for every day. 


E IEEE nn —— . — — —— WE PER Ea 
— —— — —— — IS ; 


| 2 And what advantage may I propoſe to reap from 
| that! e | | | 
| Tut. As every 1; degrees of longitude are equal to! 
| hour of time, and every degree equal to 4 minutes of time; 
| therefore the time of the moon's paſſing the meridian of any 
| other place, may be readily had, by adding or ſubtracting 
i the difference of longitude converted into ume. Then the 
time, added from the tide table, will give the true time of 
high water; or, at leait, when high water may be expected 
at that place. 5 | 1 
Pup. Pleaſe to give me an example or two of this ! 
Tut. I will give you again the example of May 36, 1796 
| 1 rea 


— — — 


* 
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already noticed, by the common way; and afterwards one 
or two others for your exerciſe at leiſure. But one thing 
{ muſt remind you of, that the days in this almanack do 
not begin till 12 o'clock, and reckon to 24 until the next 
day at noon. 25 | BE 


Example 1, What time will the moon come to the 
ſouth, according to the nautical almanack, at Plymouth, on 
the 50, of May, 1790? and what will be the time of high 
water! | | . 

In the nautical almanack for that year, I find, on May 3d, 
that the ſun will paſs the meridian of Greenwich at 16 


hours 48 minutes ; therefore I take the preceding day, 


which 1s 15 hours 55 minutes after the noon of the 2d day, 
or 3 hours 55 minutes on the 3d day in the morning. 
Then I find in the tide table that Plymouth is 4? 15 W. 
of London, and that Geenwich is 5' E. of London; ſo 
that the difference of longitude from Greenwich to Ply- 


mouth, is 4% 20 W. Then for each degree reckon 4 


minutes of time, and for each minute 4 ſeconds of time, it 
will give 5 4 minutes, to be added for the Greenwich time 
of the moon's paſſing the meridian of Plymouth; and it 
then becomes 16 hours and 4 of a minute, or 4 in the 
morning, when the moon paſſes that meridian. Add 6 
hours 15 minutes from the column of high water, and you 
have to hours 15 minutes for high water at Plymouth, in 


the morning of that day, according to Greenwich time; 
but according to Plymouth time, it will only be to hours 
19 minutes. | | 


 Nete. Here is a difference of 37 minutes in reſpect of 
high water from the common method. 


Example 2. On the 17th day of September, 1790, what 
will be the time of high water at the Lizard, which is 5? 
2 of London, and the ſpring flood at 7 hours 30 
minutes? | 7 5 ' 


N. B. The time of ſpring flood is the time of high 


water on the full and change das. 
The moon on that day paſſes over the meridian of Green- 


wich at 7 hours 51 minutes, and at London at 7 hours 56 
minutes of Greenwich time. Then 59 21“ of longitude, 


make 21 minutes 24 ſeconds of time; which add to 7 


| hours 56 minutes, and it gives 8 hours 17+ minutes 


nearly of Greenwich time, when the moon paſſes the 
Lizard's 


186 THE YOUNG SAILOR's SURE GUIDE, 


Lizard's meridian, or about 7 hours 51 minutes of the 
Lizard's time, Then to 7 hours 51 minutes, add 7 hours 
30 minutes, and it gives 15 hours 21 minutes, or 3 hours 
21 minutes, in the morning of the 18th day, for the time 
of high water at the Lizard. And as the moon's paſſage 
over the meridian was 53 minutes fooner the preceding day, 
therefore deduct this from 3 hours 21 minutes, and it 
leaves 2 hours 28 minutes for high water, on the morning 
of the 17th day. | 


Example 3. On the 19th of November, 1790, when 
will it be high water at London bridge, where the ſpring 
flood is at 3 hours oo minutes? | 

The moon on the preceding day paſſes Greenwich meri- 
dian at 9 hours 55 minutes in the evening, which will make 
10 hours of Greenwich time at London; to which add 
3 hours, and it gives 1 hour in the morning of the 19th, for 
the time of high water at London bridge. {2 

I ſhould here have given you a tide table of the fprin 

floods; containing alſo the latitudes and longitudes of 
places ; but I think it will be better to arrange the ſeveral 
tables together at the end. 


SECTION V. 
Of the NATURE of TIDES. 


Pup, I am glad to find you propoſe giving me ſome ac- 
count of the tides. _ | | | 

Tut. If our limits permitted, I ſhould have the greateſt 
pleaſure in communicating to you many ſingular circum- 
ſtances relating to them; but at preſent we muſt be con- 
tented for the moſt part to deal in general matters. 

Pup. Your judgment is certainly preferable to my own, 
and therefore I ſubmit to it. | 85 

Tut, The great Sir Ifaac Newton has clearly ſhewn, 
that the waters of the ſea are attracted by the paſſage of the 
ſun and moon over their ſurface; and that the ſun and 
moon have this effect upon the waters of the ocean, acting 
jointly or ſeparately, as they are nearer to or more diſtant 
from each other. | 5 | PS 
Pup. But why then have we two tides in little more 
than 24 hours? . 5 Tut 
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Tut. This muſt be anſwered from the globular form of 
the earth and fea, which, while tne waters are raiſed by 
attraction in one place, are in the ſame manner raiſed on its 
oppolite fide. Hence a due equilibrium is preſerved, and 
the additional weight of matter in one part is deprived of 
all force to impel the earth from its proper orbit. In like 
manner, the waters muſt be proportionably depreſſed in 
other two parts oppolite to each other, and equally diſtant 
from the former. 5 

418 Why are the tides higher at one time than at ano- 
ther! . | 
Tut, When the ſun and moon are in or near a con- 
junction or new moon, then they mutt act together by a 
joint attraction, and fo raiſe the waters higher than if only 
one of them had acted ; the ſame effect it will have on the 
waters on the oppoſite {ide of the globe. Hence at a full 
moon alſo, the effect will be the fame; for although the fun 
and moon then act in contrary directions, yet on account 
of the equilibrium already mentioned, the effect will be 
the ſame as if they had acted jointly. But if the ſun and 
moon are diſtant from each other, ſuppoſe one quarter of 
the zodiac, which makes the firſt and laſt quarters of the 
moon; then the body which has the Ae power of at- 
traction, will be checked by that which has the leaſt power, 
and in this cafe the difference of their powers will ſhew 
the flowing of the tide as their ſum would do in the 
former. 25 by 

Fo In what proportion do theſe two bodies act upon the 
tides ! | | 385 
Tut, The moon's power is about * 5 times as great as 


that of the ſun; and therefore while the joint powers at the 


ſpring tides, when the moon 1s at change or full, will act 
with the force of 5 and 1, making 6; at the quarter or neap 
ew they will only act with the force of 4, or 1 taken 
om ; EEE 

5 Pup. I ſuppoſe then that the moon's power of attraction 
being the ſtrongeſt, is the reaſon that the tides are reckoned 
by the moon's age, or the time of her paſling the meridian 
of any place, NE R 


This is not an exact proportion; but I have che ſen theſe integers 
as not very far from truth, to explain this matter more intelligibly, as 
We are now only giving a general theory, and not a particular. Tu. 

5 j | | [ Ut, 
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Tut. It is ſo; and if other cauſes did not prevent, it 
would always be high water ſoon after the moon had paſſed 
the meridian of ſuch place. - | 

1 What are thoſe cauſes; for J have accidentally 
ſeen ſome tables which give the time of high water at very 
eg hours even within a ſmall period of time in lon- 

itude. 5 Mo 69s 4 

1 Tut. The irregularities and obſtructions of the land are 
the principal cauſes ; for the tides would regularly follow 
the moon, if they were not ob{truſted by theſe means. 
Hence the tides cannot flow to the weſt on the welt fide of 
any ſuch intervening land; and therefore muſt come either 
from the north or ſouth. On account of Norway, Lapland, 
and other northern parts of the continent, the tide ſets 
ſouthward all along the coaſts of Scotland and England; 
and the current being ſeparated on the north of Scotland, 
one part rolls along the eaitern coaſt, while another part 
drives along the weſtern coaſt, This is evident from the 
ſlighteſt view of the tide table. RE Eon | 

Pup. I ſhall be glad to hear this explained. 
Tut. The progreſs of the tide on the eaſt coaſt of Great 

Britain, in coming round from the north cape of Nerway, 
is ſoutherly, and at Aberdeen, it is high water ſpring tides 
3 of an hour after the moon has alle] the meridian ; but 
at Berwick and Sunderland, it is not high water till & pait 
2, nor at Tinmouth till 3. It is half paſt 5 before it comes 
to the Spurn, and 5 paſt g before it is high water at Yar- 
mouth. At the Nore and Sheerneſs, it is high water at the 
time of the moon's paſſing the meridian, and in the river 
Medway + of an hour latcr. 10 „ 

Pup. But why is this difference in the ſame tide; for at 
this time it is nearly another tide at Aberdeen. 1 

Tut. Very true; but as the reaſon of the waters running 
in this manner is their GRAvITATION, by which the 
deſcend to ſurfaces which are below their level; ſo theſe 
narrow channels being drained of their waters by the re- 
tiring of the tides, muſt again naturally fill up on the ap- 
proach of the next tide, notwithſtanding the general laws of 

ATTRACTION. bo e e * 

Pup. What is its progreſs on the weſt coaſt of Great 

Britain? X's 
Tut. It paſſes ſouthward round the weſt coaſt of Ireland. 
till it meets the tide coming northward from the Bay of 
Biſcay, a branch of which then falls eaſtward into the 
| Engliſh 
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| Engliſh channel. For at Cape Clear, the ſpring tides are 


at 3 hours 15 minutes; but at Upart, on the French 
coait, at the entrance of the channel, not till 5 hours 15 
minutes; and not at the Lizard till 4 hours 30 minutes. 
At 5 hours 30 minutes it comes up to Falmouth, but not to 
Plymouth till paſt 6. At + paſt 7 it comes to the bill of 
Portland, and to Spithead at + paſt 9, though not to 
Portſmouth till & paſt 11. It reaches the north and ſouth 
Foreland at + paſt 10; at which time, the former tide 
had arrived to the Downs, where they unite. Hence, pro- 
bably, thoſe dreadful ſeas ſo frequently met with there. 

Pup. This is indeed a very fatisfactory agcount ; and 
1 ſuppoſe other coaſts are ſubject to the fame irregu- 
larities. | 9 

Tut. Undoubtedly; but J cannot deſcribe them, nor is 


it indeed neceſſary, as no perſon going to ſea ſhould be 


without proper charts for the coaſts and ports they ſail to, 
unleſs from practical experience they are ſo well acquainted 
with them as to render them unneceilary. And as proper 
directions are given in the drawings or charts of each port 


in particular, 1 ſhall not ſwell the work or ſpend your time 


by enlarging upon them here. | 

Pup. What then do you mean by tide and half tide ? 

Tut, That is uſed, when the water ceaſes to flow on the 
ſhore, or by the ground, while the tide continues to flow. 
inthe ſtream or ofting. A tide being reckoned at 6 hours, 
the uſual time of flowing, half a tide is 3 hours; an hour 
and a half alſo is a quarter tide, and three quarters of an hour 
a half quarter tide. As much longer therefore as the 
„ in the offing, it is called tide and ſuch part of 
a tide, | # | 
Pup. What do you mean by the offing?  _ 

Tut. Any place at a ſufficient diſtance from a port or 
ore, or from the bay or harbour of any port, where the 
tide's motion is not particularly interrupted by the adjacent 


more or high land. 
Pup. But ſome perſons, accuſtomed to the ſea, particu- 


larly pilots, reckon the time of high water, or flood as 
they call it, by the point of the compaſs which the moon 


ears on; how is that performed? 

Tut, Very ealily; for it is only to reckon three quarters 
of an hour for every point of the compaſs from the ſouth 
round weſterly to the north, for the time given in the tide 
tables, and the ſame from the north round eaſterly bo = 

. ſouth. 
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ſouth, For the tides are made exactly the ſame on the op- 
polite points of the compaſs. Thus W. by N. is 9 points 
from the ſouth, or 27 quarters, equal to 63, or three quar- 
ters paſt 6 for ſpring tides on that rhumb; and conſequently 


the next tide muſt be on the E. by S. rhumb, 


EE CTION* YL 
Of the TRADE WINDS and Moxsooxs. 


Pup. What do you propoſe to treat of reſpecting 


Winds? 


Tut, It is not my intention to treat philoſophically of | 


the cauſes of Winds, and the circumſtances neceſſary to 
produce thoſe effects to be mentioned; but only to make 
ſome obſervations, which the young navigator ſhould be 
acquainted with. _ 3 55 

Pup. If there are any uſeful remarks, of which the ſea- 
man ſhould make his advantage, you will oblige me greatly 
by relating them. Es 


Tut. I hat is my deſign ; and therefore I ſhall be as brief 
as poſtible. Hence I ſhall firſt take notice of the eaſt wind 


which conſtantly blows between the limits of 30% north 
latitude and 30? ſouth latitude. This is called the trade 
wind ; but towards the extreme of north latitude it blows 


partly betwixt the north and eaſt; and towards the ſouthern 
limits berwixt the ſouth and eaſt; But this muſt be under- 


ſtood in large open ſeas. 
Pup. Are there any other ſimilar winds! a 
Tut. In ſome parts of the Indian ocean, there are certain 
periodical winds, called Monsoons; which blow one 


half of the year one way, and the other half the contrary 


Way. | 

Pup. Have you any thing farther to remark concern- 
ing thefe conſtant winds, whether trade winds or perio- 
dical ? oy > | | 

Tut, It is found by experience; that as ſoon as a ſhip is 


out of the limits of a trade or periodical windz ſhe has 2 
| wind blowing from the oppoſite quarter; this ſeems to be 
neceſſary, as it is always certain; to preſerve a kind of 


equilibrium in the air, and by its motion to prevent pu- 


treſcency and noxious qualities from injuring it, and ren- 
dering it unfit for the purpoſes of life; 


Pup, 
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Pup. In what particular ſituations do the Monsoons 
blow? _ 5 | TEX x 
Tut. A general trade-wind blows between the ſouthern 
latitudes of 10 and zo degrees in the Indian ocean, from 
S. E. by S. and from June to December, reaches to within 
2 degrees of the equator ; yet during the other {tx months, 


from December to June, a N. W. wind blows between 


the 3d and 10th degrees of ſouth latitude, about the meri- 
dian of the north end of Madagaſcar. But about the lon- 
gitude of Sumatra and Java, it prevails from the ad to 
the 12th degree of ſouth latitude, From September to 


April, the monſoons blow on the N. E. from 39 of ſouth 


latitude, throughout the Arabian ſea and Bengal Bay north- 
ward, when the wind is commonly ſteady and gentle, with 
clear weather; and from March to September on the 
S. W. It mult alfo be obſerved that the wind is more 
e ay ſteady in the Arabian fea than in the gulph of 
Bengal. 5 5 ; 
Pup. Are any other places affected in this peculiar 
manner ? I | 


Tut, They are; for in the Chineſe ſeas, to the eaſt of 


Sumatra and Malacca, on the north of the equator; quite 
up to Fapan, a northern monſoon ſets in about October 
or November, and, its oppoſite about May; though theſe 
are not ſo certain as thoſe in the Arabian ſea, But they 
incline to the N. W. between Sumatra and Java and New 
Guinea, the firſt half year, and to the S. E. in the latter; 
and do not commence till a month or ſix weeks after the 
former, and are as uncertain as the former. el 


Pup. Have you any thing more to obſerve of theſe 


Mon$0ONS, or periodical ſhifting winds ? 


Tut. Experience confirms what natural reaſon inclines 


us to believe, that theſe winds do not ſhift all at once from 
one point to its oppoſite, Sometimes variable winds are 
met with about thoſe ſeaſons, and fometimes calms ; and 
very violent ſtorms are not. unfrequent on the coaſts of 


Coromandel and China, towards the end of the monſoon, 


nearly reſembling the Weſt Indian hurricanes. - 
FIN But are the conſtant trade winds found no where 
elf Tm 5 
Tut. Ves; for between the latitudes of 4 north and 4 
fouth, the wind always blows between the ſouth and eaſt, 
being neareſt the fouth on the African fide, and neareſt the 


calt as you approach the American coaſt. But if the wind 
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in kheſe ſeas is eaſtward, the whether is gloomy and dark, 
with hard gales; and when ſouthward, it is commonly 
ſerene, with gentle breezes. Alſo it is found on the Afri- 
can coaſt, that about zoo miles from the ſhore, between 
the latitudes of 10 and 289 north, there is a conſtant freſh 
gale from the N. E. which changes within a point of the 
eaſt, either northward or ſouthward, in approaching the 
American ſide. But on this fide, the trade winds ſome- 
times extend to 30, or as far as 32® of north latitude; alſo 
the Brazil trade winds extend 43® or 4? farther ſouth of the 
equator on the American fide, than on the African {ide 
near the Cape of Good Hope. 
Pup. This intelligence is of great moment. Have you 
any other remarks to make ; for it ſeems that ſome very 
important concluſions may be drawn from them, highly 
advantageous to {hips which are to ſail in thoſe ſeas? _ 

Tut. That is the object I propoſe ; but one or two ob- 
ſervations yet remain to be noticed. „ 
Pup. I am impatient to hear them; that the practical 
advantages reſulting from theſe experimental remarks may 
be communicated, _ bs 

Tut, Your eagerneſs pleaſes me; for obſervations are 
of no uſe, unleſs we can derive ſome ſolid benefits from 
them, which is the object deſigned in all our enquiries, 
Pup. Your indulgence is highly flattering to me. 

Tut, There are yet ſome particulars on the coaſt of 
Guinea, which we have not remarked, For a ſoutherly or 
ſouth-weſterly wind conſtantly blows from Sierra Leon 
on the coaſt of Guinea, in about 8 & degrees north latitude, 
to the ifland of St. Thomas's, nearly under the equator, an 
extent of coaſt of more than 1500 miles. After the 8. E. 
trade wind, on the S. W. coaſt of Africa, has paſſed the 
equator, when it comes within 250 or zoo miles of the 
Guinea coaſt, it then inclines towards the ſhore 3 when it 
_ firſt changes to S. S. E. then ſouth, and as it gradually 
approaches the land, it veers about to S. 8. W. But in 
this track, frequent calms are met with; and at other times, 
violent ſudden guſts of wind, known by the name of Torna- 
does. Alſo between the 4th and 1oth degrees of north lati- 
tude, and between the longitude of Cape Verd and the 
moſt eaſtern of the iſlands ſo called, is a track gf ſea which 
ſeems to be condemned to perpetual calms ; here are ter- 
rible thunderings and lightning, and ſuch frequent impe 
tuous rains, that it is commonly called the Rains. Pup 
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ark, Pup, Theſe are indeed very extraordinary circum- 
only ſtances 3 and if you have nothing more materially im- 
\fri- portant to remark, I ſhould be glad to hear ſome advan- 
veen tages which mariners may expect to reap from the know- 
reſh ledge of them. | bg 
the ut, J ſhall firſt take notice of the difficulty ſhips have to 
the {ail to the ſouthward, in their way to India or Guinea, eſpe- 
"me- cially in the months of July and Auguſt, For the S. E. 
alſo winds at that time of the year commonly extend ſome de- 
f the erces beyond the ordinary limits of e north latitude; and 
{ide alſo then come ſo much ſoutherly, that they are ſometimes 
full ſouth, and fometimes a point or two to the weſt. As 
you there is nothing left to do in this caſe, but to ply to wind- 
very ward; by ſailing on the larboard tack on a W. 8. W. 
ighly rhumb, the wind gets more and more eaſterly, in which 
| they are in danger of falling in with the coaſt of Brazil or 
o ob- the Shoals. If they ſail on the ſtarboard tack on an 
E. S. E. rhumb, they fall into the neighbourhood of Gui- 
Ctical nea; from whence they muſt run eaiterly as far as the 
may iſland of St. Thomas, his is in fact the conſtant practice 
of the Guinea ſhips; as the other is moſtly the track of 
8 are ſhips deſtined for India. e 
from Pup. This is indeed a very great advantage from the 
8. knowledge of theſe conſtant winds. | 
Tut, I will mention to you another, that of ſhips re- 
aſt of turning from Guinea to Furve. The direct courſe for 
rly or Europe would be north, but there is land, the coaſt here 
1 turning nearly eaſt and weſt. The winds alſo on this coaſt 
itude, are generally between the 8. and the W. S. W. this obliges 
or, an them to ſteer 8. S. E. or ſouth, and with theſe courſes 
8. E. they run from the ſhore. But as they thus find the winds 
ed the more and more contrary, and can lie ſouth near the ſnore, 
of the when at a diſtance they can make no better than S. E. 
hen it and afterwards E. S. E. they commonly fetch the iſland of 
dually St. Thomas and . i Lopez, with theſe courſes; then the 
But in winds are to the eaſtward of the ſouth, and with theſe they 
times, fail weſterly till they come to the latitude of 40 ſouth. 
"Ps Here the 8. E. wind perpetually blows, with which they 
th lati- proceed to the ones. To Ct Ges 
nd the Pup, Do theſe premiſes afford any other concluſions ? 
which Tut. Ves; of ſuch great importance are theſe. trade- 
re ter- winds, that ſhips in going out to the Weſt Indies gene- 
impe rally get to the ſouthward as ſpon as poſſible, when they 
1 are certain of a fair and freſh gale to run before to the 
Pup. | K wieſtward. 
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weſtward. Even ſhips bound to Virginia, and all places 
ſouthward on the continent of America, purſue this track 
for the moſt part. But to return from thence, all ſhips 
endeavour to get into a higher latitude than 30% or 320 
north, that they may have variable winds; though the 
wind which moſt generally prevails in the north Atlantic 
Ocean comes from between the ſouth and weſt. Hence, 
homeward bound ſhips commonly fail in this track. _ 
Pup. What farther practical concluſions may be de. 
duced? | 5 | 
Tut. That ſhips failing to India, beſides attending to 
theſe circumſtances in the Atlantic Ocean, ſhould be par- 
ticularly attentive to the Monſoon ſeaſons in the Indian ſea; 
for if a contrary Monſoon ſhould ſet in before a ſhip 
\ arrives to the proper latitude and longitude, ſhe muſt 
either ſail back, or make the firſt harbour, and there wait 
for the Monſoon's return. But mariners now pretty 
nearly calculate the time of the voyage; and leave Eng- 
| land and the other parts of Europe accordingly, to arrive 
f there in the proper ſeaſon. e 


SECTION VI. 


"Of the Method of working AMPLITUDES and AZ1MUTRS, 
and thereby to find the Variation of the Compass, and 
its Application to the Correction of the COURSES, 


Pup. What hard names have we now got hold of ; for 
| : be in fear for my teeth, if we have many more of 
them! | | 
Tut. Don't be in pain about that; they will ſoon be 
familiar, but I am glad to find you in ſo pleaſant an 
humour. „„ ; | 
Pup. What then do you mean by Amplitude? 
Tut. It is that arch of the horizon which meaſures the 
_ diſtance between the true eaſt or weſt points and the ſun's 
centre, at the inſtant of its riſing or ſetting. And as bear- 
ings or courſes are generally taken from the meridian, It 1$ 
better to eſtimate the reſpective amplitudes from the north 
point of the horizon. e a EN | 
Pup. But why do you ſay, it is better to eſtimate them 
from the north; are they not ways reckoned ſo? 


Ni. : 
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Tut. They are more frequently reckoned otherwiſe, 
dix. ſo much to the ſouthward or northward of the eaſt in 


the morning, or of the weſt in the evening, When the 


{un has north declination, it is northward; and when it 
has ſouth declination, it is always ſouthward, Thus you 
are to underſtand Table XIX. following, near the end of 
this work. 3 | 
Pup. I ſhould thank you for an example or two. 
Tut. It is too plain to need any ; however I will give 
you a rule for finding the true amplitude at any time, by 


having the latitude of the ſhip, &c. with the declination of 


the ſun, moon, or ſtar. 


To find the true Amplitude, 


As the cofine of the latitude, is to radius, ſo is the fine 
oi the declination, to the fine of the amplitude from the 
eaſt or weſt, or its coſine from the north.”  _ 5 


Example 1. In the evening of July roth, 1791, a ſhip 
at ſea, in latitude 430 17 N. obſerved the ſetting ſun; what 
was the true amplitude? . | 

In the nautical almanac, the declination appears to be 


about 220 12' Ne 


9.86211 


Hence, As col. lat. 43 17' — 
Is to rad. 90 oo — 10 oO 
So is S. decl. 22 12 — 9.57731 
Tocoſ. fr. N. 58 44 8 9.71520 


Example 2. In the morning of October 26th, 1791, in 
lat. 50? 24 N. the ſun's declination being 129 27 S. re- 


Auixed the ſun's true amplitude from the eaſtf:? 


As coſ. lat. 500 24 — 9.80443 
Is to rad. 90 oo — _ 10.0000 
D0 is S. decl. 12 7 — 9.33360 

IJ S. fr. eaſt 19 46 — | 9.52919 ; 


Pup, 
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polar diſt. 75 27. 


ſouth latitudes, the ſum is the polar diſtance. 


— — 


Pup. But why do you mention the true amplitude? 
Tut. To diſtinguiſh it from the amplitude denoted by 
the compaſs, which is commonly called the Magnetic Am- 


plitude. For the ſun, moon, or ſtars are ſeen by the com- 


paſs to have an amplitude ditterent from their true ampli- 
tude ; and the arch of that difference is called the variation 
of the compals. | 

Pup. What do you mean by Azimuth? 
Tut. As the amplitude is confined to obſervations on the 
horizon, the azimuth 1s the arch from the meridian, reck- 
oned on the horizon, to the fun, &c. at any given altitude; 
and the magnetic azimuth is the ſame as it appears by the 
compaſs. Fur it is adviſable to take azimuths at ſmall alti- 
tudes, whenever it can be done, as more exact; and 
conſequently amplitudes, when practicable, are to be 


preferred. 


Pup. I ſuppoſe an example or two will make it ſufficient- 


Ty eaſy. 


Tut. It will ſo; but I think a rule will be neceſlary, 


more particularly in this, as the operation is much more 
Complæx. | Mn 


To find the true Azimuth of any 8 tar, c. 
Add the complement of the latitude and of the altitude, 


with the ſun or ſtar's diſtance from the pole *, into one 


ſum; half of which, with its difference from the polar diſ- 
tance, muſt be obſerved. Then, to the arithmetical comple- 
ments of the logarithm colines of the latitude and altitude, 
add the fine of the half ſum and the above difference; half 
the ſum of theſe four logarithms will give the coſine of half 


the true azimuth, which muſt be doubled. In north lati- 


tudes, reckon the azimuth from the north; and in ſouth 
from the ſouth, | | 


Example 1. In latitude 50® 24' N. the ſun's altitude was 


_ obſerved to be 41 17), his declination then being 14 33” 
N. to find his azimuth ? . 


Here, the co. lat. is 39 36, the co, alt. 48* 43 and the 


mt — 


With north declination in north latitudes, and ſouth declination | 


in ſouth latitudes, this will be the declination's complement to 90 but 
with ſouth declination, in north latitudes, and north declination in 


Alſo 
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Alſo the co. lat. 4392 36' 
h Co. alt. 48-43 
rol. A. 


Sum 163 46 


Half ſum 81 53 
Zub. pol. diſt. 75 27 


Difference 6 26 


Co. lat. 39e 36 Arith. co. Gne — Oy 9557 
Co. alt. 48 43 Arith. co, ſine— 0. 12410 
Half ſum 81 53 Log. ſine— 9.90563 


Diff. 6 26 Log. ſine — 9.04940 
Sum of the four logs. 19.36470 


Half the ſum, log. col, of 61® 4 * 9.68235 R 


This doubled, gives 122 280 for the ſunꝰ 8 true azimuth. 
from the north, 


Example 2. When the ſun's declination was 4 17 8. 
in lat. 37 19 N. the ſun's alt. deing 320 15˙% what was his 
azimuti? 


Here, the co. lat. is 529 ar, the co. alt, 57 45> and the 
polar diſt. 94" 7 


Alſo the co. lat. 52⁰ ar 
The co. alt. 57 45 
Pol. dilt, 94 17 


Fo 


Sum dec 43 


Half ſum 102 21 
Sub. pol. diſt. 9 7 


Diff. he i 8 5 ; 
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Arith, co. ſine of 5241 — 


5 0.09947 
Arith. co. fine of 57 45 — 0.07277 
Log. fine of 102 21 or 77% 39 9.98983 
Log. ſine of = 8 4 —.— 9.14714 
Sum of the four logs. 19. 30921 


— —— — = oo. 


HFalf the ſum, log. coſ. of 63 10 9.65460 


[This doubled, gives 126O 20 for the ſun's true azimuth 
from the north, or 53? 40 from the ſouth, 


Pup. I thank you for theſe examples; but yet I do not 

immediately perceive the uſe of them. | 3 
Tut, That you ſhall do ſpeedily ; for the intention of 

them is to and the difference of the true and magnetic am- 


plitudes, &c. which points out the variation of the compaſs, 


or its declination from the true north and ſouth points of the 
horizon. „„ I | _ 
Pup. But why does the compals vary! 
Tut, That is a queſtion yet unſolved, as it is why the 
magnet ſhould polteſs thote powers at all which incline it 
towards the north; but the fact is, that ever ſince the diſ- 


covery of this tendency, this variation has been obſerved, 


and its motion has been gradually changing towards the 
weſt, For in little more than 200 years, it has advanced 


. weſterly about 34; being obſerved in 1580 to be 119 15 


eaſt at London, and it is now (in 1789) about 23® welt. 

Pup. Is this variation the ſame in all places? 
Tut. No; for in ſome latitudes it is much leſs, and in 
the ſouthern hemiſphere it is highly variable from 267 r 
more eaſt, to 30? weſt. But the neceſſity of obſervation 
being evident, it 1s ſufficient to make this general remark to 


prevent ſurprize. 


Pup. What rules are neceſſary for finding the variation 


from obſerving the two amplitudes ? 


Tut. When the two amplitudes or azimuths agree, the 


variation is obviouſly nothing; but if they differ, obſerve 
this rule: When the true and magnetic amplitudes are 


both north or both ſouth, take their difference for the va- 


riation; but when one is north and the other ſouth, their 


ſum is the variation. Alſo if the true and magnetic azi- 


muth are both on the ſame ſide of the meridian, take their 


difference 
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difference for variation; but if on contrary ſides, their ſum 
gives the variation. | a 

Pup. But how am I. to conſider it, as to eaſt or weſt ? 

Tut. By this ſimple method. Turn your face towards 
the ſun, and obſerve if the true amplitude or azimuth be to 
the right hand of the magnetic or obſerved, in which caſe 
the variation is eaſterly ; if to the left hand, it is weſterly. 
Here follow two or three examples to make it plain. 


Example 1. If a ſhip's true amplitude at his riſing, 
found as before, be E. 16? x5” N. but by the compaſs only 
E. 1? 17” N. to determine the variation? 5 


From the true amplitude = 16® 15 N. 
Take the magnet. ampl. = 1 17 N. 


—— ———————————_— 


Leaves the variation = 14 58 W. 


Example 2. If. the ſun was obſerved to ſet by the 
compaſs at 97 25 from the north, when his true am- 
plitude was 119“ 17; What was the variation, and which 
way ? 1 


From the true amplitude = 119 1 N. 
Take the magnet. ampl. = 97 25 N. 


Leaves the variation = 21 52 W. 


3 —— —ð 


Example 3. When the ſun bears on a rhumb by the 
compaſs of N. 89 23' E. the true azimuth being 72 35; 
what was the quantity and quality of the variation? 


From the magnetie azimuth = 890 23˙ E. 
Jake the true azim. 1 


Leaves the variation 2 16 43 W. 


Pup. What is the uſe of this variation, when known ? 

Tut, To correct the courſe ſteered by the compals, fo 

as to find the real and true courſe of the thip. Concerning 
this, attend to theſe following rules: „ 
I. If the courſe is between the north and weſt, or the 

| 5 ES 
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ſouth and eaſt, and the variation weſterly, add it to the 
magnetic courſe, and it gives the corrected or true courſe ; 
but if it is between the ſouth and weſt, or the north and 

eaſt, ſubtract it from the courſe by the compaſs for the true 
courſe. 

2. Where the variation is eaſterly, add the variation be- 
twixt the north and eaſt, or the ſouth and weſt; but ſub- 
tract it between the north and weſt, or the ſouth and caſt, 
for the true courſe. 


Examples. If the variation is 20 * W. how are theſe 


courſes to be corrected, viz, N. 18? W,—S, 25 E.—8. 19? 
W. —and N. 45* E. ? 


Courſes by the comp. 1. N. 18 W. 2. 8. 25 50 E, 
Variation, add — 20 17 W. add by 17 W. 


— — — 


True courſe is — N. 38 17 W. 8. 45 17 E. 


3. 8. 199 w. 5 4. N. 4 5 E. 
Subtr. 20 17 w-Ww. Subtr. 25 i W. 
Diff. is 8. 1 17 E. 10 24 43 E. 


52 — 2, 


N. B. Examples of eaſtern variation are needleſs if 
the 2d rule above is obſerved. | 


Pup. Is this all the correction which the courſe ſteered 5 
by the compaſs requires ? 

Tut, No; it is necellary to make allowances for hows 
way. This is the angle made by a ſhip different from the 
_ courſe ſteered, either from failing cloſe on a wind, 4 
ſweiling ſea, &c. which drives a ſhip. out of her projected 
tracx. Ihe uſual allowances are as follow: 


1. When a ſhip is cloſe hauled, has all her falls ſets 
ſnooth water, and a moderate breeze, {he makes little or 
no leeway. 

2. Wen a freſh wind occaſions the ſmall ſails to be taken 
In, allow 1 point. | 

3. When tie top- -ſails muſt be cloſe reefed, allow 2 
points. 


4. When one ; top-ſai muſ be handed, allow 3 points. 
5. When 


if 


ed 
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5. When both top-fails muſt be taken in, allow 3 points. 
and a half. 
6. When the fore courſe is handed, allow 4 points. 
7 When trying under a main ſail only, allow y points. 
8. When both main and fore courſes are taken in, allow 


6 points. 


9. When the ſhip tries a hull, or all ſails are handed, 
allow 7 points. 


But when the wind has blown hard on any. point of the 
compals, and ſhifts to its oppoſite, the ſhip will make leſs 
leeway than before; yet the roughneſs "ef the ſea and 
_ trim of the ſhip are E to be regarded i in all 
caſes. 


Pup. If you pleaſe to give me a rule for applying them, 
with an example or two,. by way of illuſtration, J will be 


obliged to you. 


Tut. It is needleſs 3 but as ſome perſons may not com- 
prehend ſo readily the method of correcting ſuch courſes, I 


{hall ſubjoin this rule. 


Count the neareſt way of the compaſs from the wind to 
the courſe ſteered, and as many points or parts beyond as 


you are to allow for lee way; this gives the true courſe 


which the ſhip makes. 


Example 1. If the wind blows at N. W. and the courſe 


corrected for variation is N. N. E. 2 E. with cloſe reefed 


top-ſails; what! 18 the courſe made good! ? 


The wind begin at N. W. 
The ſhorteſt courſe is N. N. E. 1. 2 9 points. 
Add the leeway = 2 


— 


| T rue courſe N. E. 1 E. — S4 points. 


Og 


Example 2 2. A {hip which fails on a wind within 6 
points, was cloſe hauled with her larboard tacks on board,, 
and one top-ſail handed, the wind blowing at E. N. E. 
what was her true coul le? 
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The wind E. N. E. 
The courſe ſet was S. E. = 4 points. 
Add leeway —— = 3 points. 
Gives the true courſe S. by E. = 7 points from the eaſt, 


Or 1 point from the ſouth. 


— 


. * — 
—— 


e e. . 


Of correcting the DEAD RECKONING, by OBSERyA- 


TIONS, &c. 
5 Pupil. 
WI AT do you mean by correcting the Dead 
VV Reckoning? 5 | 


Tut. Having ſhewed you before, in Chap. I. what is 
meant by the Dead Reckoning, it will be unneceſſary to 
repeat it; but this account is not always true, and fre- 
quently has need of being rectified. Indeed every oppor- 
tunity ſhould be embraced of doing it; that the ſeaman 
may know at all times as nearly as poſſible the true place 
of his ſhip. | $2 07 | 

Pup, But what are the reaſons of this need of cor- 
rection ? E BLEED „„ | 

Tut, The cauſes of error in calculating a ſhip's courſe 
and diſtance are various; as inattention in the perſon at the 
helm, ſwells of the ſea, the ſhip's lee-way, want of ex- 
actneſs in heaving the log, irregular winds and variable 
velocity, with many others. 

Pup. Is there no way of preventing theſe cauſes ! 

Tut. The utmoſt care and attention will not prevent 
all of them, and allowances made for others can only be a 
kind of gueſs-work ; hence there appears to be a neceſſity 


for ſome means of correcting theſe matters. 


Pup. I ſhould be glad to hear how this is effected. _ 
Tut. That I propoſe immediately to inſtruct you in. 
Indeed they had ſeveral ways formerly of doing this, which 
are now in 2 great meaſure laid aſide on account of he 
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great improvements of ingenious men in the preſent age. 
However, we may venture to contider a proper knowledge 


of the uſes of Hadley's quadrant, as one of the mot - 
ellential, ; 1 33 


8 ETON . 
Of the UsE of HaDLey's QUADRANT, 
Pup. You will oblige me greatly by deſcribing this 


inſtrument. 1285 | 

Tut. What a quadrant is, you have already been taught 
in Chap. II. Book I. p. 72; but this inſtrument has 
only an arch of half a quadrant, or an octant, which on 
account of the double reflection doubles the angle, ſo that 


it is equal to 909. Each degree is divided into three parts 


of 20 minutes; and theſe, by means of diviſions on the 
index, or moveable bar, are ſubdivided into minutes. If 
you pleaſe to ſtep into the parlour, you will ſee the inſtru- 
ment in a ſmall triangular caſe, on the top of the {crutoire z 
for you will more readily underſtand the directions I ſhall 
give you, by applying your eye to it at the ſame time. 
ut theſe inſtruments are alſo. made into ſextants, and. the 


arch will in like manner meaſure: 120 degrees. Both are: 


uicd in the ſame manner; and the octant will ſufficiently: 
ſhew the method, though the ſextant may be uſed for 
Feuer diſtances, and on that account is to be pre- 
erred, Is | ES | 

Pup. I thank you, Sir, and will fetch it directly.—If you 
pleate, I am ready to attend to your inſtructions. . 

_ 441. On the index or bar, directly contiguous to the di- 
Vi:9148 on the arch of the octant, is a ſcale of the breadth of 
7 degrees, equal to 21 diviſions on the arch; this is only 
divide into 20 parts, and each part therefore muſt contain 
0:12 twentieta more than thoſe on the arch, or 21 minutes. 
1 s In genous Contrivance ſerves to. count the angular 

1aNCE to every minute of a degree. ES 

2 h. By what means does it divide the arch fo nearly ? 

Tec. You mult obſerve exactly where the middle line of. 

de bar or index ſtands to the inſtrument, and: obſerve 


 Eitaer to the right or left hand where any of the diviſions - 


Hands againſt a diviſion on the arch. For inſtance, ſup- 
ole che middle line to ſtand — 57? and foincthing more than 
Se, 3 one 
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one of the ſubdiviſions on the arch, and that I find the 
ninth diviſion to the right from ſuch middle line to correſ- 
pond exactly with a diviſion on the arch; then to 57 
and the one i or 20, add the 9, and it makes 570 
29. Again, ſuppoſe the diviion had correſponded on the 
left ſide of the middle line, and that the index had cut 659 
and ſomething more than two ſubdiviſions, and that the two 
lines ſtood together at the twelfth diviſion from the left 
hand of the ſcale; then 65 and 52 would be the angular 
diſtance. | 5 

Pup. But what is the uſe of ſo many glaſſes? 

Tut, That is the next conſideration, and I ſhall begin 
with that at the other end of the index. This. is fixed, as 
you ſee, in a braſs frame, perpendicularly to the index, and 
reflects the rays of any diet to the two ſmaller horizon 
glaſſes on the left hand. One part of theſe is ſilvered, and 
the other open to view the object through; they are alſo 
framed, and placed perpendicularly on the limb. After 
receiving the rays which are reflected from the index glaſs, 
they reflect them again to the eye through the holes of the 
two ſight: vanes. Of theſe, that on the left hand is uſed 
with the glaſs below it, or fartheſt from the index glaſs; 
and that on the right hand, which has two holes, is uſed 
with the upper glaſs on the left, or that neareſt the index 
glaſs, The latter of theſe is called the fore obſervation, in 
which the object is before you; and the former, the back 
obſervation, when it is behind you. EEE 

Pup. Does not the ſun's extreme brightneſs prevent an 
accurate obſervation, by cauſing the eyes to dazzle ? 

Tut. This is remedied by means of two ſkreens, as they 
are called, of coloured glaſs ſet in frames, to be placed in 


the hole directly above that fight vane through which the 
obſervation is made. 


To reftify, or adjuſt the Quadrant. | 
Pup. What am I to underſtand by rectifying the 
Quadrant? | | 


Tut. I have told you that an obſervation may be taken, 
either with your face or back towards the object. To 


„ 


prepare your inſtrument for either obſervation, bring the 
Index to the very begin ling of the graduated arch, fo that 


its middle line may ſtand againſt o. Hold the inſtrument 


ſo, that the center, where tue index glaſs is, may be up- 


right, 
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right, and the arch hang down; and looking through the 
right hand hole of the vane on the neareſt ſide, direct your 
eye through the clear part of that horizon glaſs which is 
neareſt the index glaſs to find the horizon. If the horizon 
line, which is ſeen in the quickſilvered part, makes a 


ſtraight line with that through the clear part, then is the 


glaſs properly adjuſted, | 

Pup. But ſuppoſe it ſhould not make ſuch a ſtraight line, 
but that two horizon lines ſhould appear, in the clear and 
in the ſilvered glaſs; what muſt then be done? 

Tut, It may happen that the index glaſs is not perpen- 
dicular to the plane of the inſtrument, which is thus diſ- 
covered, Having the index glaſs near the eye, and that 
plane held horizontally, look right down the quadrant ſo 
as to ſee the arch of the quadrant, and at the ſame time re- 


flected by the index glaſs ; and if theſe appear in one line, 


this glaſs is truly adjuſted, —and if not, gently preſs the 
index glaſs with your thumb until you obſerve the arch, 
and move the ſcrews accordingly at the back to fix it in its 
place, The axis of the horizon glaſs muſt be parallel to 
that of the index glaſs ; if you with to be ſatisfied, make 


the beginning of the vernier and of the arch agree at o, and 
look directly through the fight vane at the moon or any 


bright ſtar. The reflected image in the horizon glaſs, and 
the object in the clear part being both ſeen, the index, if 
neceſſary, muſt be moved ſlowly backwards and forwards, 
till both the images paſs behind each other, and appear as 
one line, This will ſhew that they are parallel ; and if 
not, they muſt be nicely adjuſted by the two ſcrews on the 
top of the horizon glaſs. _ 


To take the Sun's Altitude, and how to correct it. 


Pup. How is the inſtrument to be employed in taking 
an altitude? 6 
Tut. If the ſun is bright, having put down the ſcreens to 


guard the eye, hold the inſtrument upright, and looking 
through the ſight vane through the tranſparent part of the | 
horizon glaſs, direct your eye to that part of the horizon 


beneath the fun; and move the index to bring down the 
red image of the ſun towards the horizon. But if the ſun's 
image is faint, you may turn back the ſcreens to ſee it the 
better, Then ſwing the quadrant backwards and e 


* 
. 


— _ _ : . 
2 3 F Ee! a IE OE 

3 2 >= — „„ I IN 
os SENDS . 


5 © N 
_— ets vo x 
— 8 — = 

"ot dau. > On it 
OC 4 


1 
3 
4 
Ul \ 
(| 
Bits 
21 
3 iy 
. * 
. 
£ "7 
1h»! 
'N 
a 
15 
175 
x #) 
115! 
3? 
5 1 
1 
ty 
i 35 
1 
. 
& 

( 4 

1 

1141 

| 

1 

1 

li 11 

\ Ih 
* 1 

} 

11 

1 

135 

. 

1487 

; } 

o 

p 
6 
} 
| 7 : 
ö | 
4 
$387? 
$1919 
P ' 
{ f 
, : j 
: 
48 
5 4 
i 
" 
\B 
8134 
N . 
. { 4 
wiſh 

10 

BY 
1464 
1 
494 
j 4 
+liss 
2 
191 
2 J x 
. 
{ } 
5 ' 
y 
1 
7 
Mi 
11 
1 
19 
I 
14 
(20 
1 
* 
$44 
44 
3 1 
9 
ea 
4 
1 47 
' 
'F 
pF. 
"jg 
2 
: 
9 
4 
* 
+ 254 
Ty: 

N 
£4 
1 

4 

# 

* 

4 
©. 
* 

| 


os 
= 
L 
8 
0 
4 
= 
* 
* 
44 
* 
» 
. 
1 
* 
A 
7 
8 
ay 
nn 
Ry 
1 
[2 
1 
Pl: 
1 
1 
33 
14 
1 
2 
1 
4 
i 
1 i 
| 
7 


— — 


— 


. Wo 
— . > 


de 


2 
— ds as Lg 
WL NN I. ESD — 2 — 


— — — — 
a - Þ 
_ * 1 - © — — —— = . . 
— — 2 2 © 6 20 He - . þ — - 
. oy . 5 — 5 p - — — p - : —— — — ; g—= — = — — 
N e x” ns . 9 — * ——— ow - 


— — 


rr 


2 ͤ—ĩfKKK—— ] ‚ 
3 
| Og — er 


— 


— 


_—  — 


S 


14 
— 4 
ö 
1-4 
i 


* E — Ka 3 r 
r Nee 


8 - 
OE BEAT |» On RA 


. . poor Int 
* — . LOO E 


— RS 4; 
—— 2 
—— . tas 
P * * — 
4 n 7 . 2 
fe. . wm ett by 3 er 


— 
* — 


206 THE YOUNG $SAILOR'S SURE GUIDE, 


ſtill keeping your eye centrally ſituated, and at the ſame 
time move the index till tne ſun's lower edge juſt touches 
the horizon; the apparent altitude of the ſun's lower 
limb will be had at that inſtant on the arch of the quadrant, 
This is greateſt at twelve o'clock, when the ſun is on the 
meridian. 5 55 

Pup. But what correction is required? 15 

Tut. | o reduce this apparent altitude of the lower limb 
of the object to the true altitude of its center. For there 
may be an index error, either to be added or ſubtracted; 
the dip of che horizon; and the ſun's ſemidiameter and re- 
fraction. It is needleſs o regard the ſun's parallax, 
Which: is too ſmall to be of any practical importance in na- 
vigation. 5 e 

Pup. How is the index error correted? _ 
Tut. Turn down the ſmall knob of braſs on the right 

hand limb, to binder the index from gping off the arch. 
Bring the upper limb oi the object tg coincide with the 
lower, and obſerve the angle, witch take on the extra arch 
in like manner; half the difference of theſe two angles will 
be the true correction of the index error. Thus if the ſun's 
diameter meaſures on the arch 36, and in the extra arch 
but 28; half the difference is the index error. I his muſt 
be ſubtracted, becauſe the diameter's meaſure on the arch 
is zreateſt 3 but if that on the extra arch had been greateſt, 
it muſt have been added. 55 

Pup. Cannot you give me an example of this ? | 

Tut, I thould have thought it unneceſſary, if you had 
not reminded me of it. But ſuppoſe the ſun's diameter to 
meaſure 36 on the arch, and but 28 in the extra arch; then 
alf the difference, or 4 is the error to be ſubtracted, be- 
cauſe the diameter meaſures molt. 
Pup. What then do you mean by the dip of the 
horizon? | | „ | 

Tut. As the eye at ſea, being in the firſt place about five 
feet from the deck, and that a!ſo many feet in large veſſels 
from the ſurface of the water, the object will appear to 
the eye when it is really below the true horizon of the ob- 
ſerver. That angle, whatever it is, muſt conſequently be 
ſubtracted from the apparent altitude to find the true, if 
your obſervation was direct ; but in the back obſervation 
1 muſt be added. A table of the dip will be given heic- 
after. | 5 N 

Pup, What do you obſerve of the ſun's ſemidiameter £ 

| Bras . 1. 


. 
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Tut, This is had for every ſixth day in the third page 
of every month in the nautical almanack, and by proportion 


for every intermediate day. If you took the lower limb, it 


muſt be ſubtracted to find the center, but added if you ob- 
ſerved che upper limb. Ho | 
Pup. But what is the refraction? _ 2 
Tyt, It is that angle made by the rays of light, which 


are diverted from a direct line in paſſing through the at- 
moſphere, by which an object appears higher than it is. 
This is greateſt in the horizon, and dimimiihes until it is 


loſt in the zenith. Hence it muſt always be ſubtracted 
from the apparent altitude. A table is hereafter given of 
the refractions of the ſun, moon, and ſtars in altitude for 
this purpoſe. 


To take the Moon's Altitude. 


Pup. Is there any difference betwixt this and the 


former? | r 
Tut. Only as the moon is but partially enlightened, ex- 
cept at the full, that edge of the moon which is round and 


well defined, whether the upper or lower, muſt be brought 
into contact with the horizon. Correct the obſerved al- 
titude for the index error and dip, as before; and in the 


7th page of every month of the nautical almanack, is the 
moon's ſemidiameter for every noon and midnight, which 


may be proportioned for the intermediate time, to be uſed 


as in the former caſe, The ſame mutt be noted of the re- 
fraction. But as the moon's parallax is fometunes very 


_ Contiderable, that of the horizon being variable betwixt 


53 and 62, when tne parallax in altitude is taken from the 
tables, this muſt be added to the apparent altitude, thus 
tar corrected, to gain the true altitude of the moon's 


To take a Stars Altitude by the fore Obſervation. 


Pup. What difference do you obſerve in taking this 
altitude ? 5 77 8 


Tut. Having firſt placed the index of the inſtrument, as 
in adjuſting the quadrant, at o, with its plane horizontal, 


direct the ſight to the ſtar, and alſo look for its reflected 


nage in the ſilvered part of the horizon glass. If you 
mp i | move 
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move the index a little, you will ſeparate the reflected image 
from the direct image, and diſcover the former by its 
motion. Advance the index and follow the reflected image 
with your eye, directing the fight lower and lower, chang- 
ing the poſition of the inſtrument, as the ſtar's image de- 
ſcends, till you have brought it down to the horizon; then 
will the index ſhew the ſtar's obſerved altitude. 
Pup. Does not this altitude want ſome corrections ? 
Tut, As the fixed ſtars have neither ſemidiameter or 
arg worth regarding, and the index error and dip 
eing appled to the apparent altitude as before, and the 
obſerved. _ | 
Pup. Have you any other remarks to offer in taking 
altitudes ? my 
Tut. It is adviſable, eſpecially when the horizon is 
hazy, and weather moderate, to get as near the ſurface of 
the water as you can to take the ſun's altitudes. In like 
manner, it is advifable by night for obſerving the moon's 
altitude or a ſtar. This is readily effected, by means of 


refraction for the true altitude; the ſame methods muſt be 


grating flung over the ſhip's fide for the obſerver to ſit on, 


y which he will obtain the true horizon with greater cer- 
tainty, as being nearer to his eye. 


Cautions for chuſing a Duadrant.. 


As every thing depends on the goodneſs of your inſtru- 


ments, you ſhould examine them very minutely, and ob- 
ſerve if the joints of the frame are perfectly cloſe in every 
part, and the ivory on the arch and vernier fo inlaid and 
ſecured, that it no where riſes above the plane of the in- 
ſtrument. Take care that all the diviſions on the arch and 
vernier are exceedingly fine and ſtraight, and if the firſt 
and lines of the vermer only coincide with thoſe on the 
arch; or that if any intermediate ſingle diviſion coincide in 


each, no other is found to do the ſame. If all theſe parti- 


culars do not anſwer, the quadrant is certainly bad. 


Pup. This indeed muſt be a matter of very great im- 


portance. 


Tut. It is; neither is this the only caution. The glaſſes 


may be faulty. The great ſpeculum or index glaſs is ex- 
amined by looking into it in an oblique direction, the eye 
being ten or twelve inches diſtant, and obſerving the image 


of ſome diſtant object; and if it is good, ſuch image will 
| | appear | 
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appear clear and diſtinct in every part of the glaſs. A glaſs, 
on the contrary, which is veiny, will ſhew the object 
notched, or drawn with ſmall lines, which ſpoils it ; and 


a glaſs, the two ſurfaces of which are not ground parallel, 


will ew more images than one of the ſame object. Ex- 
amine the other in like manner. | | 


Pup. You need not tell me that theſe muſt not be pur- 


2x : 
chaſed at any price, 


Tit, To examine the dark glaſſes ſeverally, obſerve the 


ſun or a candle through them, the eye about nine or ten 


inches diſtant z if the object appears clear and well defined, 

they are good, but if notched at the edges, they are good 

for nothing. | 325 £4. 
Pup. What elſe have you to obſerve? 


Tut. Only to prefer a mahogany to an ebony frame; 


the latter indeed is heavier, but the other takes the glue 
better, and withſtands the effects of heat. Some have a 
magnifying glaſs fitted to them, for reading off more rea- 
dily the diviſions on the arch ſhewn by the vernier; and 
ſome, inſtead of the fight vanes, have a ſmall tube or tele- 


ſcope ſcrewed into a ring fixed to a f.uare ftem, which 
tem, by 


llides in the ſocket made for the ſight vane. The 
a ſcrew behind the quadrant, can be raiſed or lowered to 
move the axis of the teleſcope directly to ſuch a part of the 


horizon glaſs as is judged fitteſt for the obſervation. But 


every particular reſpecting the improvements and uſes of 
this inſtrument is fully explained in the book given with 
Mr. DoLLonD's quadrants and it is much better to give 
two guineas and a half, or more, for an inſtrument which 
can be depended on, that with care will laſt a man for life, 
than thoſe which are good for little, however well they may 
appear to the eye. | 1 | on 


To ſerve the angular Diſtance between the Meon and a 


celaſtial Object. 


Pup. 1 thought you had forgot this part of the ſubject. 

Tut, Why ſhould you think that L 
%. Becauſe that in recounting the uſes of the Hadley's 

Juadrant I had not obſerved your making any mention 


of it. 


| Tt, That indeed is ſome reaſon, but not ſufficient in 


the preſent caſe ; for my knowledge of the wretched in- 


liruments which are impoſed generally upon the public, 
| oy though 
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though if had almoſt diſperſed the idea of this neceſſary 
article of obſervation, had not entirely removed it. 
Du. Suppoſe the moon is vitible at the ſame time 
with the ſun, how am I to take the diſtance of them ? 
Tut. You are to turn down one of the ſkreens,. and ſo 
Hold the quadrant that its plane ſhall paſs through the ſun. 
and moon. Then look at the moon through the tranſ- 
parent part of the horizon glaſs; keep her there, and 
gently move the index until the ſun's image is brought into 
its ſilvered part. Then bring the neareſt limb of both ob- 
jects into contact, and make the quadrant librate gently on 
the lunar ray, when the ſun will ſeem to riſe and fall by the 
ſide of the moon; move the index till they touch exactly. 
Obſerve the diviſion which coincides with that on the 
vernier ſcale, for the diſtance of the neareſt limbs of the 
objects. 1 22 RS 

Pup. If the diſtance of the moon and a ilar is to be 
taken, what am I to do?. 2 > 

Tut. When the moon is very bright, you may turn 
down the lighteſt ſcreen, or uſe a dark glaſs, deſigned for 
this purpoſe, lighter than theſe; and N ſeen the ſtar 
directly through the tranſparent part of the horizon glaſs, 
keep it there and move the index till the moon's image 
is brought into the ſilvered part of the ſame glaſs. The 
quadrant librating as before, and the index being moved till 
the preciſe contact is obtained, that index as before ſhews 


the diſtance. | N | | 
Pup. But ſuppoſe the two objects ſhould vary greatly in 
altitude, 8 11 
Tut. Vou muſt hold the quadrant ſo, that its plane 


paſſes through the two objects in all caſes; practice will 


ſoon make it eaſy. | 5 

Pup. What farther remarks are neceſſary to make ? 

Tut. That the obſerver, as nearly as poſſible to the pre- 
eiſe time of obtaining the obſervation, gives notice to a 
perſon at hand to mark the hour, minute, and ſecond (if 
poſſible, or at leaſt the quarter minute) by a wateh, Which 
will keep true time within a minute or leſs for fix 

hours. At that inſtant, two others muſt take the altitudes 

of the two objects; which being obtained, the obſervation 
is completed. TT 1 ö 


s E C- 


AND scholl Ak's BEST INS FTRUCTOR. 
SECTION I. 
Of firding the Latitude from Meridian Altitudes. 


Pup. In what manner do you find the latitude from a 
meridian altitude ? | 

ut, The only difficulty is, in knowing the exact me- 
ridian; if, from the variation of the compais found by ob- 
ryation, this is known, the altitude of the ſun, moon, 
plinzt, or ſtar, will reſpectively ſerve for finding the lati- 
tude, But firit of the ſun, Having taken the altitude of his 
lower limb, on tranſiting the meridian, correct it by adding 
his ſemidiameter at that time, and ſubtracting the dip and 
refraction, which will leave the true altitude of the ſun's 
centre, whoſe complement to go? will be the zenith diſ- 
tance, Then by applying the declination as it is north or 
louth, ſubtracting if of the ſame name, or adding if they 
wee that difference or ſum will be the la- 
titude. . „ Ss 
5 21 But how can you tell whether it is north or 
outh! | 

{ut, Unleſs you are near the equinoctial, there can be 
no miſtake ; but obſerve, that if you ſubtracted, the lati- 
tude will have the ſame name as the declination, if that 
was greateſt; "98 the contrary, if the zenith diſtance was 
Zreateſt. 5 | | 75 

Pup. Does this always hold good ? | 

Tut, When in high latitudes, the ſun, moon, ſtar, &c. 
does not ſet, ſo that you have two meridian altitudes, if 
the greateſt altitude, or its zenith diſtance can be taken, 
obſerve the fame rule; but if that meridian altitude which 
is below the pole is taken, add the co-declination, and it 
g1ves the latitude of the ſame name. A | 

Pup. But ſuppoſe you are not certain of the variation of 
the compaſs ? 5 

Tut. When this is the caſe, and the preciſe point of the 
compaſs is unknown where the true meridian is, hold your- 
lelf in readineſs in time to take the altitude before the ob- 
ject tranſits the true meridian; and continue till the index 
1s moved to the higheſt degree poſſible, on the circular 
limb, which will be the meridian altitude, and alſo ſhew 
UC variation of the compaſs, For the altitude will _ 

| | WF, iately 


: 17 
\ FT 
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diately begin to decreaſe, as ſoon as it has got to the weſt 


ſide of the meridian. _ J 

Pup. But how do you find the latitude from the moon's 
meridian altitude: | | 

Tut. In the nautical almanack in page 6 of every month, 


is the time of the moon's tranſit, to or from which add or 


fubtract the ſhip's longitude in time (allowing 15 degrees 
to an hour, Fog it is eaſt or welt from Greenwich, for 
the time at the place of obſervation. In page 7, find the 
correſponding ſemidiameter and horizontal parallax for that 
time ; correct the obſerved altitude by that ſemidiameter, 
ſubtracting if the upper limb was taken, or adding if the 
lower. Take alſo the dip from it, and it leaves the ap- 
parent altitude of the moon's centre. Then in the table 
or reducing it to the true altitude, under the moon's al- 
titude at the top of the column, and againſt the horizontal 
parallax, the parallax to be added is found in the angle of 


meeting; the ſum is the true altitude, and its complement 
the zenith diſtance. But the moon's declination is given 


to every 12 hours, and the difference increaſing or de- 
creaſing, found alſo in page 6, muſt be proportioned for 
Greenwich time; then apply the declination and zenith 


diſtance to find the latitude as before. By this method, a 
captain lately returned from the Eaſt Indies, proved from 


his journals to a friend of mine, an officer in the navy, that 
he conſtantly rectified his dead reckoning in latitude ; that 


| he always failed upon a rhumb from the Cape of Good Hope 


to the iſland of St. Helena, without ever having occaſion 


to run on the parallel, as moſt ſhips do, and that in like 


manner he ran {traigut into the Channel from the Bay of 
Biſcay without once laying to for ſoundings, &c. 
Pup. But how is the latitude found from a ſtar or pla- 


net's meridian altitude? @ | | 


Tut, In the ſame manner exactly as by the moon's. _ 
Pup. If you pleaſe to give me an example of each, it will 
do me a favour. V e 
Tut. I fear we ſhall ſwell beyond our preſcribed limits; 
dut in this inſtance J will oblige you, „ 


Example 1. On the 14th of February, 1791, being at 
ſea, the ſun's meridian altitude was obſerved to be 32% 41 
being to the ſouth; what was the ſhip's latitude ? 


From 


TY 


ob le 


the! 
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From 90? oo 
Sub. merid. alt. 32 41 
weſt 3 ee 
Zenith diſtance 57 19 8. 
oon's Sun's decl, . 
onth, Latitude in 44 13 47 N. 
dd or | | — — 
grees | | 
a Exemple 2. A ſhip at ſea, on the 28th of May, 1791, 
th © Wobſcrved the ſun's meridian altitude to be 59 135 being to 
Wen the ſouch; what was the latitude ? 
) | 5 
if the From | 9 b 90⁰ do 
A Sub. merid. alt 
table ; e 
Lhe Zenith at. 8. 
ole *. Sun el, N. 4. 
Sm Lat. in N. — 52 17 3 
r de- | CC 
ed for OI | 
nin Example 3. Being at ſea on the 23d of June, 1791, Job- 
dd, a ſerred the meridian altitude of Procyon to be 55 48 being 
from oo the louth ; required the latitule?? ; | 
„ that | | 
; that From — go? oo 
2 5 Sub. merid. alt. 55 48 
1 like Mer. zenith diſt. 34 12 
ay of Procyon's decl. N. 5 45 45” 
r pla- Latitude NW. 39 57 45 
it wil N. B. The declination is here corrected to the year 
mits; M i 5 
Exanple 4. On the 17th of July, 1791, being in lon- 
ing at pitude 172 12' W. of Greenwich, the meridian a titude of 
20 41, WEE moon's lower limb was obſerved to be 52? 15% the 


zenith diſtance being ſouth, and the eye 22 feet * 


From 
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the furface of the water; required the latitude the ſhip 
is in! | | 

'The moon tranſits the meridian of Greenwich at 14 hour 
6 minutes, of the 17th (ſee nautical almanack, page 6, fy 
July) or-2 hours 6 minutes paſt midnight; to which a4 
1 hour, 8 minutes, 48 ſeconds, the longitude in time, wel 
gives 3 hours, 14 minutes, 48 ſeconds, for the Greenyich 
time, ENS 555 | 

The moon's ſemidiameter (page 7, as before) was 15 57, 


and her horizontal parallax 58' 15', Ihen to the obleri 


altitude of the moon's lower limb, 52% 15 
Add her ſemidiameter 15 52” 


a, 


3 5 = 
The dip for 22 feet ſub. 4 28 


ET 
Corr. of horiz. paral. add 34 57 


— — 


The true alt. of the moon 53 1 21 
Zenith diſt. or comp. to go? 36 58 39 


Now the moon's decl. July 17th, at midnight 9* o 
Ditto July 18th, at noon 7 1 


Diff. decreaſing in 12 hours — 195 


Hence, as 12 hours: 19 59 :: 3 hours 14 minutes 48 
ſeconds: 33 nearly, which ſubtracted from ꝙꝰ {becauſe the 
_ declination is decreaſing) leaves 8 27, the true declination 
8. Take this from 36? 58 39“, the zenith diſtance fouti, 
it leaves 282 z1' 39%, the Etude north. 


In like manner the latitude of a place may be obtained from 
the meridian altitude of the planets, by noting the time of 
their paſſing the meridian in page 4 of every month of the 
nautical almanack, proportioning for any intermediate days. 
Theſe are more generally uſeful than the method by 3 
fixed ſtar, becauſe very frequently ſeen when thoſe ate 
_ obſcure, - ls ee 


s EC: 
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{hi | 
| IN II. 
Your | | | | 
b, for Of finding the LaTITUDE by DOUBLE ALTITUDES. 
| add : 
welt 


Pub. What do you mean by the new method of finding 
the latitude? N | 
Tut, It frequently happens, that the ſun cannot be ſeen 
on his tranſiting the meridian, and this has formerly occa- 
ſioned much trouble and perplexity to ſeamen ; for an ob- 
ſervation on the meridian altitude of the ſun was at leaſt the 
Chef d euvre, if not the only certain expedient they had of 
determining their latitude. „„ 3 
Pup. But wherein does the excellency of this new 
method principally conſiſt ? * 
Tut. By this method, and the help of the latitude by the 
dead reckoning, we can at any time diſcover a ſhip's true 
latitude, only by knowing tae altitude of the ſun in two 
difterent parts of the day, and noting the times of obſerving 
theſe altitudes. 7 : | | 
Pup, That muſt certainly be very uſeful ; for it may 
frequently be hazy, or foggy, in the middle part of a day, 


wich 


4 51 
crveli 


0 0 or in one part of it, and yet be a very fine and clear air for 
EI the other parts of fuch day. However impoſſible it may 
— be, therefore, to take a meridian altitude; yet as two al- 
1 59 titudes at any other time of the ſun's being in our hemi- 


ſphere will ſerve the purpoſe of correcting the Jatitude by 
account, opportunities will not frequently be wanting of 
obſervations for this purpoſe. _ . 

Tut, Your remark is juſt; and therefore I will proceed 
to give you ſome general rules, for performing operations 
| ariiing from thoſe obſervations. . 


GENERAL RULES, 


I. Take the declination from the nautical almanaok for the 
month and day, and near tae equinoxes, * for the hour; 


© — —— — 


— 


For near a month before and after each equinox, the decli- 
nation varies near one minute in every hour, and ſo more or leſs 
4s the ſun is nearer or farther from them. This ſhould there- 
tore be obſerved, ſo as not to vary from truth more than half a 


Mate, | 
find 
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find its log. coſine, and alſo the log. coſine of the latitude 
by account. Add together their arithmetical complement 
(i. e. what each of tnem is ſhort of the ſine of 90%, or log. 


index of 10); the ſum is called the Logarithm Ratio. 
Then find the difference of time obſerved when the altitudes 


were taken, and note the half, wherewith to enter the 
tables of half elapſed time ; alſo take the difference of the 
natural tines of the two altitudes. i 

II. To the logarithm ratio, add the common logarithm 
of this laſt difference, and the logarithm taken from the 
column of half elapſed time; and with the ſum of theſe three, 
ſeek the neareſt logarithm in the column of middle time, 
Take the difference of its correſponding time and of the 
halt elapſed time, which will be the corrected time from 
noon of the greateſt altitude. If this differs from the time 
by the watch, it ſhews how much the watch is too faſt or 
too ſlow, „ | es 

III. Find the logarithm anſwering to the corrected time 


from noon in the column of riſing, from which ſubtract the 


logarithm ratio, and feek out the natural number of the 
logarithm correſponding to that remainder. Add this to 
the natural ſine of the greateſt altitude obſerved, and it gives 
the meridian altitude, Hence the latitude is found as al- 
ready taught. | 
N. B. When the latitude found varies much from the 
_ latitude by dead reckoning, repeat the operation, uſing the 
latitude found; and if neceſſary, a third, but a fourth will 
not frequently be wanted, if the altitudes are carefully 
taken. If they are not, you can never depend on your 
operations. | SE. | 
Pup. I will thank you for a few examples. 
Tut. That I will give you preſently ; but as ſome cau- 
tions are neceſſary for making obſervations by this method, 
I ſhall premiſe them in this place. e 
Pup. But why are ſuch cautions neceſſary 7 
Tut. The irregular proportion, or rather the want of any 
juſt proportion, in the natural ſines, muſt be conſidered as 
the principal cauſe. For ſuppoſing radius, or the ſine o 
90, equal to 100000, 30 is equal to half that meaſure, or 
50000; and whereas the difference of a degree from o to 1 
and 2 degrees is 1745, that difference from 299 to 30", is 
diminiſhed to 1519, and from 59® to 60% it is only 886. 
From 74 to 75 it is only 467; from 88 to 89? it is re- 


duced to 46, and from 89" to 90%, it is only 15. 1 5 


tore. 
cone 
muh 
then 
melt 
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theſe cannot be reduced to any regular proportion, I ſhall 
proceed to thoſe directions, under which it is necellary to 
make obſervations for calculating the latitude from the 
natural fines of the altitudes; which are the reſult of prac- 
tice and experience. | | 

Pup. Under theſe circumſtances, you will oblige me by 
repeating them. =» 

Tut. Obſervations ſhould be taken, 1ftly, from nine in 
the morning to three in the afternoon, but if the greater 
altitude is near noon, the better; and if both obſervations 
are before noon, the time between them ſhould not be 
much leſs than the half interval of the firſt obſervation from 
noon, or if in the afternoon, the time between them ſhould 
not be much leſs than the interval of the firſt obſervation 
from noon. And, if one is in the forenoon, but the other 
after noon, the time between the obſervations ſhould not 
be more than 4 hours and a half; and in all theſe caſes, it is 


ime ſuppoſed that the ſun's + meridional zenith diſtance is at 
the leaſt equal to the latitude of the ſhip, &. Hence it only 
the applies to ſhips or places, when the latitude and the 
; to ſun's declination are of contrary names; or at leaſt when 
Ives the Un is entering either of the equinoctial points, and has 
al- no de ination. Again, if the ſun's meridional zenith diſ- 


ance is not more than half the latitude, the former obſer- 
vation ſhould not be ſooner than half paſt nine, nor the 
ſecond before three quarters paſt ten, if both are in the 
morning 3 and if both are in the afternoon, the 3 | 
not be later than a quarter paſt one, nor the latter than 
half paſt two. But if one is in the morning and the other 
in the afternoon, the time between ſhould not exceed three 
hours and a half, nor ſhould the former be ſooner than half 
patr nine. But, 2dly, if the latitude is three times the ſun's 
meridional zenith diſtance, and both obſervations in the 
107e200n, the firſt muſt not be ſooner than ten, nor the ſe- 
coud before eleven; if both are in the afternoon, the firſt 
malt not be later than one, nor the ſecond after two. If 
ti are made on different ſides of the meridian, the firſt 
nu ut not be before ten, and the time between muſt not ex- 
c::d three hours. When, 3dly, the latitude is five times 
the Wn's meridional zenith diitance, the firſt morning ob- 
lerration mutt not be ſooner than half paſt ten, nor the laſt 
utrnoon later than half paſt one. A ſecond morning ob- 
Von ſhould not be fooner than a quarter paſt eleven, 
97 4 firſt afternoon later P_ three-quarters. pait twelve 

| 5 | TE but 


3 
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but if they are taken on different ſides of the meridian, the 
time between ſhould not exceed two hours and a quarter. 
Laſtly, if the latitude is twelve times the ſun's meridional 
zenith diſtance, the firſt morning obſervation ſhould not 
be before eleven, nor the Jaſt afternoon later than one; and 


it both were in the morning, the ſecond muſt not be be- 


fore half paſt eleven, or if both were in the afternoon, the 
_ firſt muſt not be later than half paſt twelve; but if taken on 
different fides of the meridian, the interval ſhould not ex- 
ceed an hour and a half, | = 
Pup. I perceive that theſe cautions relate entirely to the 
time of making obſervations, and not to the operation in 
conſequence of them. __ | 
Tut, They do fo, and therefore cannot affect the ge- 
neral rule for ſuch operation as already given; for THAT 
is the ſame whether the ſun hath north or ſouth declination, 
or whether the {hip has north or ſouth latitude. It is alſo 
farther to be noted, that when the ſun has no declination, 
the arithmetical complement of the logarithm coſine of the 
Jatitude will evidently be the logarithm ratio. = 


EXAMPLE- I. 3 

A ſhip in croſſing the Atlantic ocean, latitude by account 
452 26 north, at 1 hour 5 minutes P. M. by the watch on 
the 23d of Auguit, 1790, obſerves the ſun's altitude to be 
530 45% and at 3o minutes paſt two the ſame afternoon 
again obſerves the altitude to be 44 44. The ſun's decli- 
nation, by the nautical almanack, appears to be 10® 58 N. 
what was the true latitude of the ſhip? _ 

N. B. Ihe altitudes here are ſuppoſed to be corrected, 
and to be the true altitudes of the ſun's center. 


H. NI. 5 

Firſt, from 2 30 Lat. 45 26 ar. co. coſine 0.15353 
Take i $5 Decl. 10 58 ar. co. coſine 0,00500 
Elap. time 1 25 Sum is log. ratio = 0. 16183 


T el; time 8 42 10 


Alſo the ſun's gr. alt. at 1 h. 5 m. 532 45 N. fin. 80644 
: Leaſt alt. at 2 hours 30 minutes 44 44 N. fin, 7038! 


Difference | — — ] 0263 
| — —— 


Seconcdlſ; 
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Secondly, the logarithm ratio — 0.16183 
Common log. ot diff. — ; 4.01128 
Log. of o h. 42 m. 30. col. of 2 elapſ. time 0.73429 
Sum is log. of 1h. 35 m. 19 ſ. col. of m. time 4. 90740 


— — — 


Sub. Z elap. time o 42 30 


* 


It leaves — © 52 49 for corrected time. 


Then from 1 h. 5 m. o ſ. time by the watch. 
Take 8 352 49 the corrected time. 


12 i - Watch too faſt. 


i hirdly, from log. of 52 m. 49 fl. in col. of riſing 3.42223 


dub. log. ratio — 8.16183 
Its natural number is 1812 — 3.26040 
Add the gr. nat, fine 80644 —— — 


Nat. fin. of $52 33 41” 82465 | 
W hence its corn. to g0® is 34? 26' 49", the zenith diſtance, 
lo which add the decl. 10 58 N. | 


Gives the lat, — 45 24 49 of the ſhip. 


As this differs little more: than one minute from the 
reckoning, the true place of the thip may be ſo accounted, 


EXAMPLE 2. 


A ſhip, in coming from the Weſt Indies, being in lati- 


tude 45” 4 by account, and ſuppoſed to be not tar from 
the entrance of the Engliſh channel, lay to till ſhe got an 


oblervation, which was on the igth of November, 1790. 

At 9 hours 17 minutes A. M. per watch, ſhe obſerved the 

lun's altitude to be 14 5 and at 1 hour 35 minutes P. M. 

te found the altitude to be 22® 40'; now the ſun's decli- 
| | 2 | nation 


- 
— — 
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nation was 19? 35' ſouth, what was the ſhip's true la- 

titude ? | | 

Firſt, From 1h. 35 m. or 13 h. 35 m. as the prog. alt. 
Take — 9 h. 17 m. Fn 


2 


Elapſ. time — 4 h. 18 m. 


: 
t el. time — 2 h. 9 m. 


N. ſin. of ſun's gr. alt. 222 40 is 38537 ; 
N. ſin. of fury's le. alt. 14 5 is 24333: 


Difference — 14204 


Lat. 46? 4 ar. co. col. — 0. 15 102 


Decl. 19 35 ar. co. col, — 0.02588 
Secondly Log. ratio 5 0.17690 
: Log. diff. N. ſin. 4.15241 

Log. 7 time 8.7277 


Sum gives © 46 9 mid. time 4.60208 
2 9 f time el. 
1 22 51 Corr. time from 12. 
I 35 © watch's time. 


2 


o 12 9 watch too faſt, 


89 


— — — 


Thirdly, From log. of 1 h. 22 m. 5 f. in col. riſing 3.81045 


Sub. log. ratio — o. 17690 
Nat. numb. 4301 to the log. 3.63355 


— —-— 


N. ſin. of gr. alt. 38537 


71 


Its com. to go? or zenith diſt, 64 33 97 
Sub. the decl. fouth — 19 3s © 


— 


N. fin. of mer. alt. 42838, or 25® 21' 53 


Leaves the lat. north — 45 3 7, which 
is only $3 ſeconds leſs than the reckoning. 
EXAMPLE 
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EXAMPLE z. 

Being in latitude 312 8' N, by account, and not having 
an obſervation for ſeveral days or nights, we got an alti- 
tude of the ſun at 10 hours 5 minutes A. M. per watch, 
being 62 00, and another at 11 hours 25 minutes AM. 
being 77 48', which was on the 12th of June, 1790, when 
the ſun's declination was 23% 11 + N. what was the true 
latitude ? | | 

Firſt, From 11 h. 25 m. 
| Tie 10 5 
Leaves 1 20 
z el. time o 40 
N. ſin. of 77% 48 97943 
62 o 33295 
9447 
Eat. z --- A＋ꝶ⸗-t © 0.06754 
Decl. 230 11“ 30“ ar. co. co]. — 0.03659 
Secondly, Log. ratio — o. ic413 
5 Log. diff. N. ſine — 3.97529 
on Sum gives 1 h. 20 m. 54 f. m. time 4.83975 
ey o 40 2 el. time. 
o 40 54 correct. time from noon. 
nich . Thirdly, 
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'Fhirdly, From log. of o h. 40 m. 541. in col. riſing 3 20084 
Sub. log. ratio T 
Leaves nat. numb. 1249 to the log. 3.09671 
N. ſin. of gr. alt. 97742 5 


N. ſin. of mer. alt. 98991, or 81* 51 15” 


Y 


i The complement, or zen. diſt. 8 8 45 
| Add the decl. ſouth _ 33 11 0 


* 


I | Gives lat. 


| 31 28 15 i 
q | | | | | t 
| Here we have a difference of more than twelve minutes, t 
| _ and therefore we ſhall repeat the operation, uling the lati- 
| tude found, inſtead of that by account. 
| 7 
i | t 
„ SECOND Or ERAT ION. a 
| = t 
E 1 ar. co. col, . 0.06846 7 
| Decl. 45 16 30 ar. co. col, — 003059 5 
} Log. fade: = 0.10505 : 
4 Com log. of diff, of N. * as before 3.97529 
3 Log. of f el. time as before — 0.76033 q 
| Sum gives 1 h. 21 m. 5 ff m. time 4.84067 1 
| G 
4 


From 1h. 21 m. 5 f. 
Take o o 8 : el. time 


Leaves e O 41 5 correct time from 12. 
o 35 o watch's time. 


| „ 8 8 5 watch faſt. 5 


a 


ht 
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Then from log. of true time in col. of riſing 3.20477 


+ Sub, log. ratio 0.10505 
3 | | | 
7 Leaves nat. num. 1260 to the log. 3.09972 
3 N. ſin. of gr. alt. 97742 | 
N. fin. of mer. alt. 99002, or 81? 54' ' I 
'The complement or zen. diſt. 8 6 q 
Add the decl. fouth — 23 11 307% | 
Latitude — JI 17 30, Which 
is within two minutes and a half of the laſt found lati- il 
tude, And the operation again repeated will bring out 1 
es, the ſame reſult for the latitude. gh l 
22 EXAMPLE 4. . | 
On the 31ſt of May, 1791, a ſhip at fea, ſuppoſed by her il 
reckoning to be in 269 of north latitude, had an altitude of | 
the fun 80? 3o' at 25 minutes pait 11 A. M. per watch, 9 
and at 40 minutes paſt 1 P. M. ſhe again obſerved ll 
the ſun's altitude to be 67? 30; what was the true latitude ! k 
Here we have, iſt, the elapſed time 2 hours 15 minutes, ll 
its half 1 hour 7 minutes 3oſ-conds. Alto the declination | 1 
by the nautical almanack ior that time is 22” M. a 
Hence lat. 269 ar. co. coſ. 0.04634 N. fin. of 80 30 is 98629 i 
Declina. 229 ar. Co. coſ. 0.03283 N. fin, of 67 30 is 92388 | 
Log. ratio — 0.07917 Diff. 6241 1 
Com, log. of diff. N. ſin. 3.79525 = 
| Log. of + el. time 0.53718 a 
Gives oh. 29 m. . ER 1 
nl. m. ts . E4-43060 [ 
th. 7 m. 30 ſ. el. time. | 
True time 37 51 — 43.1337; col. riſing, | 
Watch'st.35 o © Sub. 0.07917 log. rat. | 
Watchfaſt 2 51 3.05458 5 1134 nat. number. Þ 
N. ſin.of — 86 3730 — 99763 A 
8 Com. or zen. diſt. 3 56 30 . 3 
"hen Add decl, — 22 0 © pos 
Lat. N. — 25 56 30 N. B. 


— 
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N. B. This is only 3 minutes and a half leſs than the 
latitude by account; but if the operation is repeated, the 
latitude will come out 25* 56, or 4 minutes leſs, and there- 
tore either of them muſt be ſufficiently near the truth, 


EXAMPLE ß. 


A ſhip at ſea, on the 27th of March, 1790, in lat. 
N. 30 8. by account, when the declination was 2? 44 37 
N. at 10 minutes pait 9 A. M. had an altitude of the tun 
(when corrected for refraction, ſemidiameter, and dip) at 
the center of 37? 4 35, and at 53; minutes paſt 2 P. M. we 
again obſerved the ſun's central altitude to be (when cor- 


rected as before) 36 32, the declination then being 
2 50 12“; what was the true Jatitude ? | | 


In this example we have, iſt, the elapſed time 5 hours 
43 minutes; alſo the declination at each obſervation, 


Ihen, to work by the firſt declination, 


Lt. 3130 ar. co. coſ. 0.06923 
Decl. 2 44 37 ar. co. coſ. 0.00050 


Nat, fin. of 37 4'2 60290 Lg. rat. 0.06973 
of 36 32 59529 Lg. diff. 2.88138 

e N 2 el. time 0.16724 

761 > PRE 


1 m. 30 ſ. — 3.11835 
2 $3. 39: F 


2 $0 0 Lg: ri. 4.0299 


Rat. _ 0.06973 


22375 — 4.34977 
60290 | | 


8266; N. ſin. of 35e 45 23” mer, alt. 


* 


3 34 14 37 zen. diſt. 
2 44 37 decl. ſub. 


1 


= 31 30 o lat. 8. 


. * 


N. B. As the latitude comes out exact, the operation 
need not be repeated; but it muſt be obſerved that the va- 
555 riation 


ſufficie 


— > 


AND SCHOLAR'S BEST INSTRUCTOR — 225g 


riation of declination in the elapſed time is not noticed in 
the operation. But if the intermediate change of declina- 
tion ſhould be allowed for, the difference would not then be 
ntly great to make a repetition of the operation 
neccilary. „ MIT 
Pup, I thank you for theſe examples, but particularly 
the lait, which is in ſouth latitude. Are any other obſer- 
vations necellary ? | | 
Tut, Only to calculate the difference of latitude made by 
the ſhip between two obſervations, according to her courſe 
and rate of failing ; but as this is eaſily obtained, and may 


be applied to the latter altitude, by addition or ſubtraction, 


according as the ſhip fails towards or from the ſun, examples 
will be unneceſſary. TI ſhall therefore proceed to give you 
another method, whereby in all cafes the latitude may be 
cxactly found; and as this will be independent of the na- 
tural lines, it may be more acceptable. However, in all 
caſes it is recommended not to take altitudes, unleſs the 
65j:Ct be at leaſt five degrees above the horizon. | 


Un univerſal Rule for finding the Latitude rom two objerved 
Altitudes, by Logarithms, | 


Fe. Correct the apparent altitudes of the ſun or 


moon's centers as before, and take the true altitudes. 
Ihen add the logarithm fine of the declination (of the ſun, 
mon, or ſtar) to the tangent of half the time between 
te obſervations, rejecting radius, and the ſum is the co- 
tungent of an arc to be called A; and if the latitude and 
Ueulination are both north or both ſouta, that arc is acute, 
of2erwiſe it is obtuſe. Alſo add the logarithm coſine of the 
dclination, to the fine of half the time elapſed, rejecting 
radius, for the fine of arc, which double and call B; and to 
add the two obſerved zenith diſtances corrected, ſub- 
tracting the greateſt zenith diſtance from half the ſum. 
-\ud together the arithmetical complement of the fine of 
the leaſt zenith diſtance, the arithmetical complement of 
tie line of B, the log. ſine of the half ſum, and the log. 
imme of the laſt remainder z, half the ſum of thoſe logarithms 
15 tae coſine of half an angle, which double and call it C, 
and let the difference between C and A be called D. Io 
tae coſine of D add the tangent of the leſſer 2enith diſ- 
tance, rejecting radius, it gives the tangent of an arc E; 
te difference between which, and the polar diſtance is 
L 1 | Called 
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called F. Then add together the arithmetical complement 


of the coſine of E, the coſine of F, and the coſine of the 
leaſt Zenith diſtance, the fum, rejecting radius, is the ſine 
of the latitude. 5 | 

In the ſame manner, the true time of either obſervation 
may be attained (founded on an operation in ſpherics) by 
adding together the arithmetical complement of the ſine of 
E, the ſine of F, and the cotangent of D, rejecting radius, 
when you have the cotangent of the time from noon, that 
either zenith diſtance was taken. Alſo the azimuth at 


either obſervation is had, by adding together the arith- 


metical complement of the fine of either zenith diſtance, th 
tine of the time from noon when that diſtance was taken, 
and the coſine of the declination, rejecting radius, and 
you have the ſine of the azimuth when that diſtance was 
taken. | Os | 
Pup. This ſeems to be very eaſy, and conſiſts of little 
more than addition and ſubtraction ; but it is ſomewhat 
tedious, 1 

Tut. It would appear very eaſy, if the figures correſ- 
ponding were projected in the ſeveral ſpheric triangles; 
but becauſe our limits will not admit of this, it thall ſuffice | 
to ſay, that the rule is no other than an infallible compen- 
dium deduced from thence for finding the latitude from 
double altitudes in all caſes. Nor would it appear tedious, 
if a few examples for exerciſe were well practiſed ; and if 
the titles were prefixed to each logarithm, according to the 
arcs and angles given or required, it would not take up 
much time to perform an operation which needs no repe- 
tition, and which when performed has this unſpeakable ad- 
vantage, that it is infallible. Hence I cannot help recom- 
mending it in preference to the method of natural tines, 


which is often liable to error; and may often deceive, it 


the cautions already given on page 217 are not ſtrictly ad- 


hered to. 8 


N. B. The author is preparing for the preſs an Ar- 
pendix or Supplement to this work, wherein the princi- 
ples of Spheric Projection will be treated in a very familiar 
way, and examples neceſſary for illuſtrating its importance 
in Navigation will be plainly conſtructed, free from that 
affected obſcurity ſo glaringly evident in a late great writer 
on this ſubject, and from the abſurdity ſo conſpicuous in 
: iſt, 
a popular plagiarn 3 
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EXAMPLE I. 


Ian a-northern latitude, when the ſun's declination was 


23” N. at 20 minutes paſt 7 in the morning, by a watch 


which kept true time, his altitude reduced to the true 
was zos o5', and at 40 minutes paſt 10 on the fame morn- 
ing, his altitude, thus reduced, was 59® 59“. Required the 
latitude of the place of obſervation, with the time of the 


day and the bearing of the fun when the greateſt altitude 
was taken; | 


Here we have the iſt alt. zoo oh its zen. diſt. 590 55 
| 3 2d alt. 59 59 — 30 01 
Alto the declination N. 23 oo, polar diſt. 67 oo 


Next, from 10 hours 40 minutes, take 7 hours 20 mi- 


vutes, it gives 3 hours 20 minutes for elapſed time, and 


its half is 1 hour 40 minutes, = in motion to 259. 


Then, Iſt, ſun's decl. 1 = 9.59188 


7 el. time 25 1. 9.66867 8 


Ang. A, 79? 40“ f cot, 9.26055 

ach Decl. „„ — 9.96403 
2 el. T. 25 fin. — 9.62595 
|. B, 24 53 J fin, 


9.58998 


| 


zu, Arc B; 45 47 3 Ar. co. S. o. 14462 
Le SZ. d. 30 of ar. co. S. o. 30081 
Gr. 2. d. N 1 | 


Sum 135 43 4 


8 


.F ſum 67 51-3 N fin, 9.96674 
Rem. 27 


— ſin. 9 140% 


19.55 272 


2 
3 
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2 E, 53 180 24 coſ. 9.77636 


Hence C, 106 36 48 
Sub. A, 79 40 30 


Reſts D, 26 56 18 


ich, D, 26 36 is col. -. 9.95012 
Leſs 2. d. 30 - I. 976171 


Arc E, 27 15 . — 9.71185 
Pol. diſt. 67 oo 


1 : ——ů—— Dy. 
* — — 


F = 3945 


— —u—¼ ——— 


5th, Arc E, 250 15 ar. co. coſ. 0.05109. 


, 46-- coſ. 9.88584 
Leſs 2. d. 30 01 coſ. 9.93746 


Lat. 48 29 25 fi 9.87439 


For the Hour Angle. 
Etch, Arc E, 27 15' ar. co. fin. 0.43925 


E, 39 #5 ſin. 9.80580 
D, 26 56 18% cot. 10. 29399 


Hour 4, 20 00 cot. 10. 43904 
Or 1 hour 20 minutes before noon. 


For the Azimuth. 


7th. Leſs z. diſt, 30 or' ar, co. 8. 0.30081 


„% V ſin. 9.53405 
Decl. 2300, Cc. 9.96403 
BY Azimuth, 39 00 ſimn. 9.79889 


EXAMPLE 
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EXAMPLE 2. 


Being at ſea, in latitude 51 N. by account, when the 
ſun's declination was 229 23 S. ſome time paſt noon, the 
ſun's altitude was obſerved to be 14 35 2, and after run- 
ning 8. W. 4 S. for 1 hour 22 minutes, at the rate of 8 
knots per hour, his altitude was 8* 27 ; required the lati- 
tude of the ſhip by obſervation, hour of the day, and 
1zimuth of the ſun, at the latter obſervation ? 


For the Azimuth at the firſt Obſervation. 
Co. lat. 4392 oo' oo" Ar. co. fin. 0.20113 


Co. alt. 75 24 30 Ar. CO, ſin. 0.01424 
Polar diſt. 112 23 0 eb, 


Sum 226 47 30 


: Sum 113 23 45 Sin. 9.96274. 

Rem. 1 00 4 Sin. 8.24724 

%%% f 
80 36 . Coſ. 9.21267 


——ũ— — 


— 
IRS 5 


—_ + 


Azim. N. 161 13 oo weſterly. 
Courſe, or 143 26 weſterly. 
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Angle N. 17 47, which, with the diſtance run, 11 
miles, gives 10 miles of latitude, to be added to the iſt 
altitude, and we have the firſt altitude corrected for the 
{hip's place at the ſecond obſervation, or 14® 46. 


— 2 MY wy APY = ee kk —̃ ͤ ͤͤVJ——— ly — ie 5.2 
D I Sc i Tg — 
. — . 


So that the firſt alt. corrected, 14 46 zen. diſt, 750 14 


24 alt. obſerved 8 27 ditto 81 33 
2 elapſed time is 41 min. or 18 15 
Decl. ſouth — 22 23 
From which we have the angle A, obtuſe, 93 56, and 
F the arc B, 18* 56' 24"; alſo C will be 107? 28, and D 
13” 32, From thence we get E==74® 50% and conſe- 
quently F z) 33, which will give the latitude 50? 34. 
APLE | ; 1 E 


Tor 
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For the hour angle, we have 20? 52, or 1 hour 23 minutes 
28 ſeconds, the time from noon of the firſt obſervation, 
to which add 1 hour 22 minutes, the time elapſed (between 


the obſervations) and we have 2 hours 45 minutes 28 ſe. 


conds P. M. for the time of the ſecond obſervation, 
Hence, laitly, we have the azimuth 39? 11' 40 or N. 
140 48 20 W. | 


N. B. As the eye, in taking altitudes at ſea, muſt be 
uſually ſome feet above the ſurface of the water, that is 
ſuppoſed to be corrected as already taught. The ſame is to 
be obſerved for the refraction and parallax, as before. 


This being attended to, more examples will be needleſs. 


N. B. If the five examples before are performed by this 
method of ſpherical trigonometry, the anſwers will come 


out as hereunder ſet down; which I have the rather noted, 


as inducements to the pupil to prove them by this method, 
the ſeconds being calculated very cloſely. . Slag 
| 55 | Hour angle 


Latitude, neareſt to noon: 
| in motion. 


2 t 1 19800 
By ſpheric trigonome-] Ex. 2. 45 2 50 | 20 18 57 
try the anſwers willy Ex. .3. | 21 18 3o | 10:15 50 
come out thus, Ex. 4: | 25 55:57 9 28 9 

c „ $34: [#5 59:57 | 


42 49 28 
SECTION IV. ; 
Of finding Lowery at SEA. | 
Pup. What do you 3 by finding the longitule? 
Tut. Having ſhewn before how longitude is reckoned, 


you are here to underſtand its denoting ſuch a point in any 
parallel of latitude found as before, which thall ſhew the 


place of the ſhip eaſt or weſt, as the other did that of her 
| ſituation north or ſouth, _ NY 


Pup. I can readily perceive that theſe two circumſtances 
being aſcertained, the central point where they interſect each 
other muſt be the place of the ſhip. | 


Tut. Your remark is juſt; and therefore I ſhall imme- 


diately proceed to ſhew. how, by angular diſtances of the 


moon's 


\ 


33 —˙ — — — 
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tes moon's neareſt limb to the ſun or any known fixed ſtar, the 
9 jongitude may in general be aſcertained. 
5 Bu Why do you ſay that it can in general be aſcer- 
ſe- tained? are there any exceptions ? 
on. Tut. There are, as a little attention to the nautical al- 
N. manack, expreſsly neceſſary for this method, will fully 
ſhew. For inſtance, in the almanack for 1791, no obſer- 
be vation can be had of the ſun and moon after 6 in the even- 
ke ing of January iſt, (ſee page 8) till 6 in the evening of 
175 January 7th, (fee page 10). Of the moon and a ſtar no ob- 
SY {crvation can be had after January 2d, nor with any prin- 
8 cipal ſtar before midnight of the 5th. But it will always 

: happen thus before and after the change of the. moon. 
this Pup. How is the longitude to be corrected at theſe 
me times „ | 
ted, Tut. By means of the latitude corrected, which was the 
10d, moſt uſual method heretofore ; which on this account I 

mall here preſent you with, 
le 5 | 8 - 4 
_ To correct the Longitude by the true Latitude, 
4 Pup. JI cannot perceive how this can be of any uſe. _ 
5 Tut. You determine too prematurely; for as an error 
9 in one will generally occaſion an error in the other, the 
> probable cauſe in one may produce a {imilar effect on the 
other. If the error was in the courſe, from inattention at 
tie helm, oblique unknown currents, or allowance for lee- 
way, it will certainly affect both the latitude and longitude; 
and as it increaſes or decreaſes the one, it muſt have an effect 
upon the other. Pn 
Pup. There appears indeed to be ſome foundation in what 
you remark. | „F LET 
5 Tut. You will think ſo, when you conſider the ſeveral 
ned, ways by which the longitude may be affected; as I thall 
any here preſent you with them in order. 1 
y the I. When the error is ſuppoſed to happen from a cur- 
her rent. | N . 

A current may be thus diſcovered, when practicable, 
inces Three or four men in a boat being at a ſmall diſtance from 
each the ſhip, let down a heavy pot or loaded kettle to the depth 

Fs of 80 or 100 fathoms, if they can, by a rope faitened to the 
ame- boat's ſtern; this will keep the boat ſteady, as if at anchor. 
. Licave the log, and obſerve the knots run out by the half 
00N $' | 


minute 
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minute glaſs, for the miles per hour, and the bearing of 
the log for the ſetting of the current. When this cannot 
be done, allow what you judge is right; and with the ſet- 
ting and drift, as a courſe and diſtance, find the latitude and 
departure, wherewith to increaſe or decreaſe the dead reck- 
oning. If this corrected latitude agree with that found 
from obſervation, the corrected departure will diſcover the 
corrected longitude. See examples in Current Sailing. 


II. When the error is thought to be in the courſes or 
diſtances. . 5 

1. If the difference of latitude conſiderably exceeds the 
departure, ſo that it may be prefumed the direct courſe is 
three points or leſs from the meridian, the error will be 
moſt probably in the diſtance ; if fo, find the courſe an- 
ſwering to the difference of latitude and departure by ac- 
count, with which courſe, and the meridional difference of 
latitude by obſervation, find the difference of longitude. 
2. But if the departure exceeds much the difference of lati- 


tude, whence it may be ſuppoſed that the direct courſe is 


five points or more, the error probably will be in that; 
therefore find the courſe and diſtance anſwering to the dif- 
| ference of latitude by obſervation and the departure by ac- 
count, and with the complement of middle latitude by ob- 
ſervation, and the departure by account, find the difference 
of longitude. 3. If the difference of latitude and departure 
are more nearly equal, ſo that the courſe is between three 
and five points from the meridian, find the courſe anſwering 
to the difference of latitude and departure by account ſince 
the laſt obſervation; alſo find another departure with this 
courſe and the difference of latitude by obſervation. Then 
add the two departures together, and take half their ſum 
for the true departure; with which, and the difference of 
latitude by obſervation, find the true courſe. The diffe- 
rence of longitude is obtained from this courſe and the me- 
ridional difference of latitude by obſervation. | 
Pup. T wiſh you would give me an example of each. 

Tut. It is unneceſſary, but I will oblige you. 


Example 1. If ſince the laſt obſervation in latitude 460 17 


N. the difference of latitude by obſervation is 75 minutes 
or miles, whilſt the dead reckoning gives 80 miles of 
northing, and 39 miles of eaſting ; required the ſhip's true 


difference of longitude ? 


Here, 


SO. 
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| Here, the difference of latitude 80, and the departure 39, 


of oive the courſe 265; with which, and the meridional 
not diference of latitude by obſervation 110, find the difference | 
ſet. of longitude, 53.6 miles. Þ . | 
and N. B. The 24 latitude was 47? 32, and the meridional | 
war difference of latitude correſponding, 110. ; 
un | Wy] 5 | £1 | 
the Example 2. At our laſt obſervation, we were in latitude ö 
35 23 N. and our dead reckoning ſince is 93 miles for | 
| nothing, and 219 for weſting, being now by obſervation fl 
S Or e 1 Aur 
in 3646 N. latitude ; what is the true difference of longi- | 
| tude ? . TE ts | | 
the Here, the difference of latitude by obſervation is 83, and | 
le. is ) | 9 2 8 b che 'l 
«A the departure 219, and the courſe 69 ; then with the | 


co. middle latitude 53® 55 2, and departure 219, find the | 
ditterence of longitude, 271 miles. : | [| 


Erample 3. Two days ago being in latitude 407 N. 
we had an obſervation; ſince which our courſe has been 
between the ſouth and weſt, our dead reckoning having 
85 miles for ſouthing, and 94 miles for weſting, being now 
by obſervation in latitude 38? 46'; what is the true diffe- 
_ rence of longitude ? 85 5 

The courſe anſwering to 85 and 94 is about 48? ; with 
this and 91, the obſerved difference of latitude, find the 
departure 10t. Then 101+94=195, its half is 97.53 
with which, and 91, find the courſe 47%. Hence with the 
meridional difference of latitude 118, we find 126.5 miles, 
the difference of longitude. 5 8 

Pub, Theſe being fo very plain, we may now proceed 

to the new method of finding the longitude. KO 

Tut, It will firſt be neceſfary to premiſe certain matters, 

reſpecting the nature of correcting obſervations, as of the 
greateſt importance; for all our calculations would ſignify 
little, if we ſhould fail in the firſt principles. 1 
Pup. I did not conſider that, and therefore requeſt your 
proceeding in the manner you think moſt adviſable. 
Tut. The method of making obſervations may be ſeen 
in the uſes of Hadley's quadrant ; what more properly ap- 
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6917. pertains to this place, is, how to find the apparent time at ſea, | 
nutes and thereby to regulate the time of a watch, either by | 
es of equal altitudes of the ſun, or by a ſingle altitude of the ſun | 
; true or a ſtar. 1 5 
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From equal Altitudes of the Sun, 


Pup. How do you correct time by equal altitudes ? 
Tut. Nothing is more eaſy; for if you take 2, 3, or 4 
altitudes of the ſun in the forenoon, noting their times ex- 
actly by the watch, and obſerve the times in the afternoon 
of the correſponding altitudes ; half the ſum of thoſe times, 
with the addition of 12, is the apparent time of your clock 
or watch when the ſun was upon the meridian. Your ob- 
ſervations will beſt be taken from 2 to 4 or 5 hours from 
| noon 3 but with this caution, that the change of declina- 
tion in the elapſed time be conſidered. If it ſhould be 
ſouth decreaſing or north increaſing, the ſecond correſpond- 
ing altitude mutt be equal to the former when increaſed by 
ſuch change; but if it is north decreaſing or ſouth increaſ- 
Ng, the correſponding altitude muſt be diminiſhed by that 
Change. | | | : "0 

Pup. But why do you take more than one altitude in 
each part of the day? bo _ 
Tut. In clear weather, the ſky being tranſparent, that 
might ſuffice ; but in hazy or cloudy weather, you may 
ſucceed in the correſponding altitude from one obſervation 
when you are diſappointed from another. But this ſuþ- 
poſes your watch to keep true time nearly for the elapſed 
ſpace of 6 or 8 hours; if it gains or loſs conſiderably in 
that interval, by other ſets of obſervations on different 
* the watch's daily variation may be found and allowed 
or. | | 

Pup. Pleaſe to give me an example. 

Tut, For this purpoſe, tae the following. 


Example. On the 21ſt of July, 1789, at 7 hours 17 
minutes forenoon, and at 4 hours 46 minutes afternoon 
n for change of declination, N. decreaſing) the 


un had equal altitudes ; whether was the watch faſt or 
flow ? CE 


The ſum of 12 hours, of 7 hours 17 minutes, and of 4 
hours 46 minutes, is 24. hours 3 minutes, and its half 12 
hours 1 minute zo ſeconds, or noon, by the watch; ſo that 
it was 1 minute zo ſeconds too faſt. | 


— 


From 
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8 ene Altitude of the Sun, 


Pup, How is the apparent time found from one altitude 
of the ſun ß A, SR | 

Tut, Thealtitude of the ſun's lower limb being taken as 
directed, add the ſun's ſemidiameter, as found in page 3 of 
every month in the nautical almanack ; from which ſubtract 
the dip of the horizon, anſwering to the height of the ob- 
ſerver's eye from the water, which gives the apparent al- 
titude of the ſun's center. From the table for correcting 
that altitude, take the correſponding correction, which ſub- 
tract from the apparent for the true altitude; when its 
complement will be the true zenith diſtance. 5 

Then bring forward your ſhip's reckoning of latitude and 
longitude to the time of obſervation, and proportion the 
ſun's declination to that time, as found in the nautical al- 
manack, page 2, ofevery month. With this corrected de- 
clination and zenith diſtance, find the polar diſtance as 
before taught; hence having the co. latitude, the co. alti- 
tude or zenith diſtance, and the polar diſtance, you may 


find the horary angle, giving the apparent time of 


the obſervation at the ſhip, by allowing one hour to 
every fifteen degrees, or four minutes to one degree, NC, 


EXAMPLE I. 


A ſhip at ſea on the 25th of Auguſt, 1791, being in lati- 


tude by account 412 46 N. and longitude W. 435 41 from 
Greenwich, obtained an altitude of the ſun's lower limb 


16* 27, when the eye was 20 feet above the water. Lhe 


time by the watch was 5 hours 12 minutes P. M. At what 
apparent time was the obſervation taken? 


Obſerved alt. of the ſun's lower limb 16187 oo' 
Semidiameter add . 10 ue" 


Sum, alt. of the centre „ "16" 13 04” 


Dip for 20 feet, ſub. 4 16 
Leaves app. alt. of ſun's centre 16 38 37 
Correction from table 4, ſub. „ 
Sun's true . - F 16 35 37 
Sun's true zenith diſtance — 73 24 23 
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But for the Greenwich time, to proportion the decli. 
nat ion; | | by OL © 


To the ſhip's time per watch — 5 h. 12m. 
Add long. by acc. 435 41 W. — 1 


Appar. time at Greenwich per watch nearly 5 


— 


Then the ſhip's latitude being 417 46, the co. latitude is 
43" 14. Allo the declination, Auguſt z5th, at noon, being 
10 43 24; and Auguſt 26th, at noon, being 10? 22 33, 
the difference or decreaſe of 20 5 1", being proportioned to 
the time of the obſervation corrected for Greenwich, will 
give 10* 36 21“ for the ſun's true declination. Its com- 
plement, or 79? 23' 39", will be the polar diſtance, 

Then the zen. diſt. 73% 24 23" | 
"498 Co. lat. 48 14 o Arith, co. fin. 0.12734 
Pol. diſt. 79 23 39 Arith, co. ſin. 0,00748 


201 2 2 


HFlalf ſum 100 31 1 Log. ſine 9.9 269 
Sub. zen. diſt. 73 24 23 . x 4h 


Diff, 27 6 38 Log. fine 9.65869 


| Sum of 4 logs. — 19.78620 
Half the hour ang. 38 3424 Scoſ. 1 ſum 9.89310 
Doubled, gives the hour ang. 77 8 48. Divide chis by 15, 
and it gives 5 hours 8 minutes ' 35 ſeconds for the true 
time of the obſervation ; hence the watch was 3 minutes 
25 ſeconds too faſt, 9 1 5 


EXAMPLE 2. 5 
A ſhip in the Baltic, in latitude by account 579 17. N. 
and long. E. 225 5, from Greenwich, on the 4th of Sep- 


tember, 1791, at 8 hours 17 minutes A. M. by the watch 
the altitude of the ſun's lower limb was obſerved to be 24 
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; 425 the eye being 16 feet above the water; what was the 
ecli. apparent time of the obſervation ? 


Obſerved alt. of the ſun's lower limb 24 42 oO 


App. time at Greenwich, per watch6 48 40 


— 


m. Semidiameter, add | 3 

Fo Sum is the alt. of the centre 24 7 5 5 
7 Dip for 16 feet, ſubs —— 1 +49 
Sun's true allt. 24 54 5 | 
de is Sun's true zenith diſt. — 54 l 
eing | TR 
818 To proportion the declination for Greenwich time, | 
will From the ſhip's time per watch, 8 h. 17 m. A. M. 4 
I; Subt. long. by account, $7” 7 Er 28-00; 1: i 
| 


Then the ſhip's lat. being 57? 17, its complement is 


2734 | 
0743 ee 43. The declination alſo at noon of September 3 4 
will be 72 zo 10“, and of September 4th, 72 8 1 the dif- | 
ference decreaſing being 22 9“; the proportion for 20 id 
hours 17 minutes, being 18“ 43, to be deducted from 72? | 
9269 o 10", leaves 7 11 27” for the declination at the time of i 
obſervation, and its complement 829 48 33“ is the polar ll 
1 diſtance. 5 | 35 WT b 
rap Then the zen. diſt, 655 5 54" 8 1 
8620 8 32 43 0 Arith. co. fin. 0.26722 i 
ES Pol. diſt. 82 48 33 Arith. co, ſin. 0.00343 1 
9310 | — ll 
— 180 37 27 | 9 
y 15, 85 +," OA EL | 
true | Half ſum 90 18 43 Log. fine 9.9999 
jutes Sub. zen. diſt. 66 55 54 „ 
Diff. 25 12 49 Log. ſine 9.62937 
Sum of the 4 logs. — 19. 90001 
"The Half the hour ang. 26? 59'=col. 2 ſum ©..." "Seo 
atch, oubled, gives the hour angle 535 56'. Divide this by 15, 


nd it gives 3 hours 35 minutes 44 leconds from * = 
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8 hours 24 minutes 16 ſeconds A. M. the apparent time 
of obſervation ; hence the watch was 7 minutes 16 ſecond; 


From an Altitude of a Star, 


Pup. How do you find the apparent time from an altitude 
of a itar? | | 
Tut, Having taken the apparent altitude, and corrected 
it by the dip and refraction, find the right aſcenſion of the 
{tar in time from the table, adding the annual variation to 
reduce it to the year required; do the ſame by the declina- 
tion, adding or ſubtracting the annual variation as often as _ 
neceſſary. Then with the ſhip's latitude and the ſtar's | 
correct declination and altitude, find the co. latitude, 
polar diſtance, and zenith diſtance, and from thence 
the hour angle as before. Subtract this angle from the 
tar's right aſcention, when it is eaſt of the meridian, or 
add it it weſt; that jum or difference will be the right al- 
cenſion of that meridian. From this aſcenſion of the me- 
ridian, adding 24 hours if neceſſary, take the ſun's right 
aſcenſion the preceding noon at Greenwich (as found in 
page 2 of every moiita of the nautical almanack) it leaves 
nearly the apparent time of the obſervation at the thip, 
Jo this add the longitude in time, if welt from Greenwich, 
or ſubtract it if eaſt, for the apparent time nearly by Green- 
wich meridian. Ihen take the difference of the ſun's right 
aſcenlion the noon preceding and following, and by the 
time proportion the difference, to be ſubtracted from the 
apparent time at the ſhip tor the correct apparent time. 
N. B. Regulate your watch by the ſun, becauſe in the 
night a good horizon may not eaſily be obtained, when the 
time muit conſequently be erroneous, 1 
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EXAMPLE, 
2 6 | | 
Being at ſea, ſuppoſe the 8th of December, 1791, A. M. 
in latitude 55? 27' N. and longitude 7* 25 E. of Greenwich 
by account, the altitude of the bright ſtar of the nortiil 
crown, when eaſt of rhe meridian, was 1 5% and the height I 
of the eye above the fea was 14 feet; what was the time u 
the obſervation ? | | 
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Altitude obſerved — 1) o o 
Dip for 14 feet 3 34 1285 „ 
Re fraction 2 2 : 2785 by 36 


ren — — om ay 


True altitude of Corona — 


7 2 
Zenith diſtance he SED: 1 5 14 
Ship's lat. „ 55 27 N. | 
Co. lat. . 34 33 
Corona's decl. 3 27 25 53“ for 1751 
Polar diſt. 62 34 7 


Whence to find the time. 


Zenith diſt. 75 & 360 


Co. lat. 34 33 00 Ar. co. fine 0.24632 


Polar diſt. 62 34 7 Ar. co. {ine 0.05181 


172 12 43 


85 6 21 Log. fine 9.998 
Sub. zen. diſt. 65' 5 36 9 9 99999 


Dick. 21 0 45 Log. ſine 9.55457 
Sum of 4 logs. i i e 19.85169 


Log. co. ſine half hour ang. 9.92584 257 27 38 


Doubled is the hour ang. 


211 16 
Equal in time to 7h. 39m. 41. 1 


Then, Corona'srightaſcen. in time is 15 h. 25 m. 5; ſ. for 1791. 


Sub. the hour angle in tine 7 39 41 
Right aſcenſion of the meridian 7 45 24 


>un's right aſc, Dec. 7th at noon 16 56 40 


Leaves the ſhip's app. time, nearly 14 48 24 


oub. thip's long. E. of Greenwich 29 40 
ITED 4 time 85 Green- ö 14 8 4 

Ind: phat Moe 

Ditto, Dec. © mn + „„ 
Diff. is iner. of right aſcenſion 3 fe "7 


Fast, 
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Laſtly, As 24 h.: 4 23 :: 14 h. 18 m. 44 f.: 2 37 
Subtract this from 14 h. 48 m. 24 ſ. the time at the thip, 
it 4 455 14 h. 45 m. 47 ſ. for the correct apparent time at 
the ſhip. 

N. B. The ſun or ſtar, whoſe altitude is taken, ſhould 
not be leſs than 35 or 40? of azimuth from the meridian ; 
but if more, the better, as the altitude changes much 
quicker, But altitudes ſhould not be leſs than 6 or 7ꝰ; for 
refraction would too greatly affect them, and render the 
obſervation very uncertain. . | | 
But there is another very ſhort method of deducing the 
time from an altitude obſerved, by means of the double al- 
titude tables; according to Mr. 3 and Mr. Edwards, 
as follows. E CE NG | 5 
_ Rule. Firſt find the ſun, moon, or ſtar's meridian altitude 
from the co. latitude and declination (as already taught) 
then to the ſecants of the latitude and declination, rejecting 


both radii (or the arithmetical complements of their loga- 


rithm coſines) add the common logarithm of the difference 
of the natural fines of the ſun, moon, or ſtar's central me- 
ridian and apparent altitudes, that ſum will be the loga- 
rithm riſing of the horary angle of the time from the ſun, 
moon, or ſtar's tranſiting the meridian before or after. 
If the ſun, it gives the apparent time, only proportioning 
for the increaſe of the ſun's right aſcenſion if after Green- 


wich noon, by ſubtracting, or by adding when ſhort of 
Greenwich noon. Proceed, if for the moon or a ſtar, with 
their right aſcenſion, &c. as before, when you have found 


the hour angle in time. V 
N. B. The preceding may ſerve for examples, and 


therefore an operation will be unnecetlary. 


SECTION IL 


:0f applying OBSERVATIONS for determining the 
LOWGITUDS: | 55 fs 


Pup. How is the longitude found from obſervations ?_ 
Tut. The diſtance of the moon and ſun, or other celeſtial 


object, with their altitudes, being obtained, as taught in 


page 209, &c. you are to obſerve that the moon's diſtance, 
when viſible, is given in the nautical almanack for every 
three hours of apparent time for the meridian of Green- 
wich, from a ſtar only, on the contrary ſide of the fun, 
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ik leſs than 40? from the ſun. If the diſtance exceeds 40; 
but is leſs than 90, the diſtance is allo given from the tun, 
as well as a ſtar on the contrary fide ; bit if it exce2ds, and 
is leſs than 1209, the diſtance is ſet down from a {tar on 
each fide as well as the ſun, If it excceds 120?, the dif- 
tance is put down only from two ſtars, one on each fide of 
her. e 8 

Pup. But ſuppoſe the ſhip is not in the meridian of 


Greenwich? | 


Tut, It muſt be reduced to Greenwich time, as hath 
been frequently noted already, and the calculations muſt 
be made according to that time. : 

Pup. What mult be done for the intermediate times? 

Tut. They mult be propottioned thus; As 180 minutes 
(the time in 3 hours) is to the difference of the diſtances in 


that time (as found in the almanack); fo is the time wanting 


at the preceding period, to the proportional diſtance, 
This, if increaſing, muſt be added for the true diſtance z 
but, if decreaſing, ſubtracted for the true diſtance, by which 
to regulate the index nearly to the propoſed time of ob- 
ſervation. 8 | 33 pt = 
„Hud, But ſuppoſe the diſtance is firſt obtained, and the 
time unknown? © | e 
Tut. Find the diſtances next leſs and greater than that 
obſerved, and take the difference; then, as that difference, 
js to 180; ſo is the difference from tbe next preceding to the 
true diſtance, to the time to be addet. 
Pup. Cannot you give me fome more patticular direc- 
tions! | . | | 
Tut, Yes; for the following rule will fully explain this 


matter, 


To redify the efpparent Alitudes and Diſtances of the 


Sun and Hon, or of the Moon and a Star. 


To the ſhip's time, add the longitude in time weſt of : 


Greenwich, or ſubtract if eaſt, for the Greenwich time; 


oObſerve the neareſt hour of 12, whether ndon or midnight, 


both before and after. For theſe two hours of 12, take 
out the moon's ſemidiameter and horizontal parallax, noting 
weir difference reſpectively, and proportion them ſeverally 
tor the intermediate time; which proportion add or ſub- 


21 i. 2 13 
tract, as they are increaling or decreaiing. Correct the 


horizontal ſemidiameter, proportioned to the time, by 
| Du M adding 
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adding for the obſerved altitude the correſponding cortec. 
tion from Table VI. and it gives the apparent ſemidiameter at 
the time and place of obſervation. Add this to the diſtance 
obſerved of the moon's limb from a ſtar, if the neareſt limb 
is enlightened, or ſubtract it if the fartheſt is taken, for the 
apparent diſtance of the moon's centre from the ſtar; but 


ff the moon's diſtance from the ſun be obſerved, add both 


their ſemidiameters (taking the ſun's from page 3 of every 
month of the nautical almanack) to the diſtance of their 


neareſt limbs, or ſubtract them both, if the fartheſt limbs 
were taken, for the apparent diſtance of their centres. 


For the apparent altitude of the ſun's centre, add the 
ſun's ſemidlameter to the obſerved altitude of the ſun's 


lower limb, ſubtracting the dip, or ſubtract their ſum from 


the obſerved altitude of his higher limb. For that of the 
moon's centre, add her true apparent ſemidiameter to the 


obſerved altitude of her lower limb, ſubtracting the dip; 


or ſubtract their ſum from the obſerved altitude of her 
higher limb. In like manner, ſubtract the dip from the ob- 
ſerved altitude of a ſtar, and you have its apparent al- 


titude. 


From the apparent Mitudes and Diſtance, to find their 
| | true Diſtance, TE» 


5 Pup. How is the true diſtance of the moon and ſun, or 


the moon and a ſtar, found? . ; 
Tut. By finding the true altitudes, and thence diſcovering 
the true diſtance. LS 
Pup. How is the ſun's true altitude found? | 
Tut. By ſubtracting the correction for the apparent al- 


titude of the ſun's centre from that altitude (as found in 


Table V.) 15 ; | 
Pup, How is the moon's true altitude found? 
Tut. By adding the correction (as found in Table VII.) 
for the apparent altitude of her centre and horizontal paral- 


Jax at the Greenwich time, to that altitude. 


Pup. How is a ſtar's true altitude found? 


Tut. By ſubtracting the refraction (taken from Table V.) 


from the apparent altitude. | 
Pup. How is the true diſtance to be found ? 


Tut. Enter Table VIII. with the moon's apparent altitude 
and horizontal parallax, and thence take out the logarithm 


Alſo add the difference of the apparent altitudes of the 
8 7 moon 


ON 
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moon and ſun or a ſtar, to their apparent diſtance, taking 
half the ſum; and ſubtract in like manner, taking half the 


difference. Then to the logarithm fines of the half ſum 
and half difference, add the firſt tabular logarithm, and 
reject 10 from the ſum, half of which will be the logarithm 
ſine of an angle, to and from which add and ſubtract the 
difference of the true altitudes. Add together the loga- 


rithm coſine of the ſum and of the difference; half their 
ſum is the logarithm coſine of half the true diſtance. Seek 
the diſtances of the objects on the day of obſervation, next 


greater and leſs, and proportion for the intermediate time, 
as before; thus you will obtain the true Greenwich time, 
with the difference between that and the ſhip's time; and 


conſequently thence obtain the true longitude E. or W. of 


Greenwich, as the ſhip's time is more or leſs than that of 
Greenwich. 9 BY 8 

Pup. T will thank you for an example or two. 

Tut, That you ſhall have with pleaſure, 


EXAMPLE I. 


On the 18th of April, 1791, being at ſea in latitude 


 46® 27' N. and 18? 17 W. of Greenwich by account, at 
at 


10 hours 48 minutes per watch, well regulated by ſome 


principal fixed ſtar on its tranſiting the meridian; I obſerved. 
the diſtance of the moon's neareſt limb from the ſtar Regulus 


to be 66? 42“ its altitude being 41? 15 and of the moon's 


upper limb, 29? 10“. "Theſe obſervations being obtained 
by a Hadley's quadrant well adjuſted, when the obſerver's 
eye was 19 feet above the ſurface of the water; what was 


the true longitude ! 6 : 


Here, the ſhip's apparent time is 10 h. 48 m. 
Long. W. by account 18? 17' = 1 13 8“ 


— 


Greenwich time — „ 


* 
_ —— ——— — — 2 — — — 
— - —_ N — - 


_ 
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From the Ephemeris at midnight of April 18th, 
The moon's ſemidiameter is 16' 43', and the horizontal 
parallax 61 19”. | 


Corr. from Table VI. add 8 


True app. ſemid. | . 
Obſerv. diſt. neareſt limb 8 
of moon from Regulus 80 
App. central diſt, 66 58 «1 
Star's obſerv. alt. 41 15 . 
Dip for 19 feet ſub. | 4 10 
Star's app. alt. 41 10 70 
Refraction, ſub. 5 
Star's true alt. . 41 9 45 
| Moon's upp. limb, obſ. alt. 29? 10 
Semidiameter and dipſub, 21 1” ; 
Moon's app. alt. 28:48 59: 
Correc. ferm Table VII. add 51 57 


Moon's app. altit. cor. 29 40 56 


With the moon's apparent altitude 28 48' 59", and hori- 


2ontal parallax 61 19', take from Table VIII. the reſerved 


logarithm correſponding, 9.99644. Allo take the difference 


of the two altitudes, equal to 12? 28” 49", and add the ob- 


ſerved diſtance to it, making 797 27' 40”, half of which 
is 399 43 50; alſo their difference is 54? 30 2', and its 


Half 27 1G 1 


Then, the log. ſ. of the Z ſum, is — 9.80562 
of the F diflf. 9.65075 


| Log. reſerved — 9.99644 
Sum, rejecting 10 in the index — 19.4628 


its half is 9.73140, or the log. fine of 325 36. To this 
-dd the half difference of the true corrected altitudes, 


6® 14 34% taking the logarithm coſine of the ſum, or of 


280 50 34; alſo of the difference or of 26® 21' 26”, Half 


the ſum of theſe logarithms will be the logarithm coſine of 


2* 14 34' ; hence the true diſtance is 66® 29 8“. | 
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Now, by the nautical almanack for 5 wp 18th, 179 L, the 


10 Next preced. diſt. is 12 h. 66 8 42 The ſame 669 s 42 
Following is 15h. 68 2 5 True diſt. 66 5 08 
Difference in 3 hours 9 17 53 21 Comput. diff. 20 36 
To POP time, ſay, | 
As 19 53 21“: 3 h. :: 20' 26 ; oh, 32 m. 261. | 
Add the preceding time 3 0 O 
Time at Greenwich 1 322 26 
Time at ſhip — . 
True diff. of time — 1 44 26, or 26 
6 25 the true longitude W. e | "1 
EXAMPLE * 
Being at ſea on the 23d of May, 1791, in the morning, 
in longitude 14 3o' W. of Greenwich by account, and 
latitude 35 N. at 7 h. 15 m. A. M. per watch properly | 
regulated, the diſtance of the neareſt limbs of the ſun 
and moon were obſerved to be 107? 7' 2, the apparent al- 
| titude, of the ſun's lower limb being 26? 17 4, and of the 
mY moon's 33* 5. Ihe obſerver's eye Was 17 feet above the 
1. level of tne ſea; what was the ſhip's true longitude ? 
ed 
ce he ſhip's time being .7h.15m- 
MW Long. W. by account in time o 58 
ch E 
ts | Greenwich tine — 8 13 
The moon's ei n ter n 1 a9” 
Correction r 
Moon's true app. ſem. 1 5 oy 
Sun's ſem. — 1; 50 
is Obſerv. diſt. of » a © 107® 7 39 
8 | uM 
* App. central . 107 38 17 
Is ” 
of Log. reſerved, Table VIII. 9.99616 
M 3 Suns 
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Sun's ſem. 
Dip ſub. 
©'s app. alt. 


Correct. ſub. 
' ©'s- true alt, 
Moon's ſem. 
Dip ſub. 

D's app. alt. 


Correct. add 
Ds tr. alt. 


Dis app. alt. 33 16 53 
©'s app. alt. 20 29 24 
6 47 29 

2107 38 17 


—U— — 


I's tr. alt. 34 3 56 
O's tr. alt. 
Diff. 


Half 


26 27 39 


7 36 17 
2 8 


Half Ga 5 
True diff 


— 


— — 
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— — 


es 26 27 39 
— 15 49 


Reſerv. log. 9.99616 


114 25 46 2 is 57 12 53 log. fin, 9.92458 


100 5o 48 2 is 50 25 24 log. ſin, 9.88692 


—— — —¼ 


19. 80766 


„ 18 40 log. lin. 9. 90383 
3458 8 


— — 


57 3 48 Su. log. col. 9:73537 


49 27 32 Diff. lo. col. 9. 8 1291 
T 109.54828 
53 31 25 Log, col. 9-77414 


Then 


107 2 50 


537 


291 


828 
414 


hen 
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Then in the nautical almanack for May 22d, 1791, 
at 18 h. is — 1082 43 10' 

21 h. — 106 59 23 

True diſt. — 107 2 50 


Now as 19 33 47 (diff in 3 hours): 3 hours:: 1 11 44 
(diff. of diſt. at 18 hours from the true diſtance) : 2 h. 
17 m. 41 ſ. Add this to 18 h. it makes 20 h. 17 m. 41. 
for Greenwich time at the obſervation. But the ſhip's 
time was only 19 h. 15 m. from the preceding noon, which 
ſubtracting from 20 h. 17 m. 41 ſ. leaves 1 h. 2 m. 41 f. in 
time for the ſhip's longitude weſt, equal to 159 40 f weſt. 

But LI ſhall here preſent you with another method, which 
is indeed the beſt and eaſieſt yet known, by tangents and 
proportional logarithms only; where no more than four 
places of logarithms, beſides the index, are wanted, and 


therefore may always be taken out at fight, without making. 


proportions. 1 
Pup. I will thank you for a method which promiſes ſo 


much expedition. 


Tut. The difference of the ſun's refraction and parallax 
(if his diſtance from the moon was obſerved) will be the 
correction of the ſun's altitude; but the refraction only (if 
2 {tar was obſerved) will be the correction of its altitude. 
Alſo, from the proportional logarithm of the moon's hori- 
zontal parallax (taken from the nautical almanack for the 


tine) the index being increaſed by 10, ſubtract the coline 


of the apparent altitude of the moon's centre, and the re- 
mainder is the proportional logarithm of her parallax in alti- 


. tude; from which ſubtract her refraction, and you have 


the correction of the moon's altitude. Then take the ſum 
and difference of the two apparent altitudes of the centres, 
and the apparent diſtance of their centres; and add the 


logarithm cotangents of the half ſum and half diſtance, with 


the tangent of the half difference, together, rejecting 20 


from the index, it will give the logarithm tangent of an arc, 
which call A. Now if the moon's altitude is leſs than 


the ſun's or ſtar's altitude, take the difference between A 
and half the apparent diſtance ; if greater than the ſun's 
or ſtar's, take their ſum. To the cotangent of this ſum 
or difference add the cotangent of the ſun's apparent cen- 
tral altitude, and the proportional logarithm of the ſun's 
or ſtar's correction in altitude, rejecting 20 from the index 
of the ſum; this will at the proportional logarithm of 
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the firſt correction of the apparent diſtance. If the moon's 
altitude is leſs (i. e if the difference between A and the 
haif diſtance was before taxen), now take the ſum of A 
and the half diſtance; otherwiſe (i. e. if the ſum was be- 
fore taken) take their difference; to the logarithm cotan- 
gent of which ſum or difference add the logarithm cotangent 
of the moon's af parent central altitude, and the propor- 


tional logarithm of the moon's correction in altitude, and 
the ſum, rejecting 20 from the index, is the proportional 


logarithm of the ſecond correction of the apparent diſtance. 
Now if the arc A was leſs than the half diſtance, add the 
firit correction and ſubtract the ſecond ; but if greater, 
and the arc A exceeds the half diſtance, add both, if the 
ſun's or ſtar's altitude was leaſt, but if the moon's. was 
leaſt, ſubtract both to get the corrected diſtance of the ſun 
and moon, Laſtiy, add together the proportional logarithm 
of the ſum and difference of the correction of the moon's 
altitude, and the ſecond correction of the obſerved diſtance, 
alſo the logarithm tangent of the corrected diitance, and the 
conſtant logarithm 1.3820; reject 20 from the index of the 
ſum, and you have the proportional logarithm of the third 
correction, which add, if the corrected diſtance is leſs than 
909, but ſubtract when it excecas, and you have the true 
diſtance. | 


N. B. If the proportional logarithm exceeds 4 in the 


index, the third correction is nothing. By this rule, the 


true diſtance to Ex. r preceding comes out 65® 23 56, 
and the true diff. of time 1 h. 44 m. 8 ſ. or 26? 2, the true 
longitude weſt. | | 


Pup. I thank you for theſe examples, which ſeem to 


be fully neccilary for correcting the errors of dead reckoning 
in longitude with the greateit exactneſs, provided the ob- 


ſervations are taken truly with good in{truments ; but as 


this may not always be the caſe, young ſeamen may be liable 
to great errors for want of practice, and therefore expoſed 


to many uncertainties. | | 1 
Tut, This may be remedied very eaſily on board ſhips 
of war, Eaſt and Weſt India and other foreign merchant- 
men, who have a good ſhip's crew; for it would be ad- 
viſable for all young practitioners to compare their own ob- 
ſervations with others made by their friends at the ſame 
time. On board ſmaller veſſels, repeated obſervations at 
different times can only lead to truth and expedition. ” ; 
#4 
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Pup. What methed wonld you propoſe for taking a ſet 
of obſervations for one and the ſame time:? 

Tut. As inaccuracy in the belt ſingle obſervation may 
ſometimes lead to error, it is uſual to take ſeveral, and to 
uſe the mean of theſe as the true reſult of the obſervations. 
For this purpoſe make a ſmall tariff of four columns, as 


follows, wherein to inſert the reſpective obſervations under 
their title. | 


Alt. of the Tan's | Alt: of the moon's. App. diſt. of the 


[Times by > | s 
lower limb. | enlightened limb. ſun and moon. 


| watch. | 


—_— ET 


Having ſet down the ſeveral reſpective times of making 
the obſervations, by the watches reſpectively uſed, in the 
arſt column; the ſeveral] apparent altitudes of the ſun's 
lower limb in the ſecond ; the ſeveral obſerved altitudes of 
the moon's enlightened limbs, whether upper or lower, in 
the third; and the ſeveral obſerved ihorteſt diſtances of the 
{un and moon's neareſt limb; take the ſum of each column 
reſpectively, and divide ſuch ſums by the number of ob- 
ſervations, and the quotient of each column mult be the re- 


| | ſpective means. With theſe proceed exactly as before. 


Pup. I preſume you would recommend the ſame method 
for ſeparate obſervations by the ſame perſons at different 
times. | 

Tut. Nearly, though not preciſely ſo; for here you 
muſt calculate for the .errors of the watch, as already 
taught, and compare thoſe errors with each other, to dit- 
cover whether they are nearly alike, or gradually variable 
according to the proportional time betwixt each obſcrva- 
tion. If fo, you may depend on the truth of your obſerva- 
tions; but if not, you may be aſſured that your obſervations 


were not made with ſufficient correctneſs, or otherwiſe that 


your watch is good for nothing. The reſult of ſeveral ob- 
ſervations will eaſily diſcover one or the other. 


SECTION III. 


_ Of finding the LONGITUDE only from the obſerved Diſtance _ 


the SUN and MOON, or @ STAR. 


Pp, But as theſe obſervations require ſeveral perſons to 
mace them, is there no method by which a ſingle perſon may 
make an obſervation for this purpoſe ? 

"1 Tut. 
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Tut, There is, though it muſt be allowed to be rather 
tedious. However, as this muſt be ſubmitted to, and as 
frequently in ſmall mercantile veſſels none but the maſter 
can make an obſervation fg it is happy if he knows how 


to work his obſervation, for determining his longitude) ; ! 
will preſent you with the method. I would recommend it 
to ſuch perſons not to be diſcouraged, but by repeated en- 
deavours, or enquiries when on fhore, to acquaint them- 
ſelves with the particular method; as with a little ſteady ap- 
plication, there is leſs difficulty in it than may be appre- 
hended, | | 

Pup, I will thank you for a rule. 

Tut, Find the Greenwich time, as before, anſwering to 
the ſhip's time and longitude by account; alſo take from 
the nautical almanack, the ſun's ſemidiameter, the moon's 
{emidiameter, and her horizontal parallax. Then propor- 


tion the ſun's right aſcenſion, alſo his declination, to Green- 


wich time ; do the ſame in both caſes for the moon. Then 
to the ſhip's time in degrees, &c. add the ſun's right aſcen- 
ſion (ſubtracting from the ſum 360, if neceſſary) and that 
gives the right aſcenſion of the meridian at the time of ob- 
{crvation ; take the difference betwixt that and the moon's 


right aſcenſion, for the angle of diſtance of the moon from 


the meridian. The ſun's angle of diſtance is the time, con- 
verted into degrees, at the ſhip before or after 12. 
Add go? to the declination of the ſun and moon reſpec- 


tively, if the latitude and declination are contrary, but ſub- 


tract them if both north or both ſouth, for the polar diſ- 


tance; then add its logarithm tine, the logarithm ſine of 
the co. latitude, and twice the logarithm fine of half the 
angle of diſtance from the meridian into one ſum, taking its 
half. From this half ſum ſubtract the logarithm ſine of half 


tne difference of the polar diſtance and co. latitude, it leaves 
a logarithm tangent. Take the logarithm fine of the de- 


grees, &c. correſponding to fuch tangent, which ſubtract 


from the above half ſum, and it leaves the logarithm fine of 
half the zenith diſtance ; double it for that zenith diſtance, 


and its complement will be the altitude of the ſun or moon 


reſpectively. "The ſame proceſs will ſerve for a ſtar, 


N. B. The true diſtance may now be found by the 
former rules, and conſequently the true longitude of the 
{hip from Greenwich, from the obſerved diſtance. A ſtar's 
right aſcenſion and declination are to be taken from a _ 
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of fixed ſtars for any given year; and the variation for one 
or more years to the time required applied as directed, 

Pup. I ſhall be glad of an example or two for this part of 
the operation. | 


Tut. I will give you two, which ſhall be fully ſufficient. 


EXAMPLE 1. 


A ſhip in latitude 272 13 N. and longitude by account 
19- 1% W. of Greenwich, was deſirous of knowing the al- 
titudes of the ſun and moon, and their correſpondence by 
obſervation, on the 4th of November, 1791, at 3 in the 
afternoon; hence their altitudes reſpectively is required? 


Here the ſhip's time, 3h. P.M. + rh. 17 m. 8 ſ. h. 


17 m. 8 f. of Greenwich time. Alſo, the ſun's ſemid. 


is 16 12”, the moon's ditto is 15 35 and her horizontal 
parallax 7 2 | 


1. Then for the Sun's Right Aſcenſion, 


Nov. 4. Os R. A. ih. 38 m. 25 f. 
5 ES EE et | BS 
Whoſe diff. is 358“. And as 24 h. is to 3'58", fo is 4 h. 
i7m. 8 ſ. to 420; therefore 14 h. 39 m. 7 1. is the right aſ- 
cenſion, or 219 45 280%. e | 


For the Sun's Declination. 


re” 28 . © | 1 1 
15 46 21 Diff. 18s 18 21 


/ 


Then, as 24h.1s to 18 21“ fois 4h. 17 m. 8 f. tog 17"; 


lo that 1531 17“ is the declination S. 


2. For the Moon's Right Aſcenſion. 


Nov. 4. Noon moon's R. A. 330? 6.4; 
Midn. — 337 13 


0 . . / ö © 4 . 337 * 2 
whoſe diff. is 60 19. And as 12 h. is to 6% 19, fo is 
4h. 17 m. 8 ſ. to 2 16 ſo that 333* 10“ is the moon's 


right aſcenſion. 


M 6 . For 
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3. Now the ſhip's time being 3 h. or 45? 


Given the ſun's ang. 
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For the Moon's Declination. 


4 8. SDiterence! 1 1 35 


Then, as 12 4 is to 10 55), ſo is 4 h. 17 m. 8 f, to 37, 


waich ſubtracted (becauſe it is decreating) leaves 72? 32 for 
the moon's declination. 


85 
6 


The ſun's R. A. 


Merid. R. A. 
Moon's R. A. 


v 


3 
> WE. 


219 45 28 


— — cen 


264 45 28 
333 


lo 0 


_ 


Moon's ang. diſt. from merid. 68 24 42 


Sun' 8 ang. diſt. from merid. 


_—_— 


5 


4. For the Sun' s Altitude. 


Sun's polar diſt, 


Co, lat. 


Then 2 2 O's ang. 


O's polar diſt. 


Co. lat. 


Now from ; ſum 


" Fake 


Leaves Ts 


Alſo from + ſum | 
Take IS of 


8. f 


diff. 


of 


105 31 
62 47 


45⁰ 


J 


105 31 
62 47 0 


EIS — — 


17 
O 


21 22' 8” 


44 


44 


Leaves S8. of 
Doubled 
Comp. 


18 


1 


61 
28 


11 33 


11 33 


/ — 


32 


5, 
55k 


L 
2 
Or 

OT 


r ſun's true alt, 


* 7275 229 


0 


300 


2 Spit. 422 44 17" 


L. S. . dt 


9.58284 
9.98387 
9.9490 


39.098 59 


19.54929 
9.84328 
9.70601 

ſun's zen. diſt. 


5. For 


I 


For 
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5. For the Moon's Altitude. 


Given the moon's ang. 689 24' 32", its half 46” 2 16 


1 


Moon's polar diſt. 82 28 
C's: lat; 62 47 FDiff 199 410 
L. S. 9.74985 
Then z moon s ang. 2 34 12 16 9.74085 
Moon's pol. diſt = 82 28 9.99623 
Co. lat. 0 = 03:47 9.94904 
39-44497 
19.72248 
Now from © ſum — 19.72248 
Take 8. 3 diff. 9 50 9.23280 
Leaves T. dd 10. 48968 
Alf, from 5 ſum 19.72248 
Take S. of 72 4+ — 9.97839 
Leaves S. of n 9.74409 


Doubled —— 67 23 10, or ſun's zen. diſt. 
Complement is 22 36 505 or true altit. 


Pup. I perceive that the ſun and moon's altitude may be 
obtained at any time by knowing the latitude of the place; 
but what advantage do you draw from it: 

Tut. The very eſſential one already mentioned, v:z. of 
finding the longitude only by an obſervation of the "ſhorteſt 
diſtance of the ſun and moon, or of the moon and a known 
{tar, when you have no perſons on whom you can depend to 
take the altitudes, 

Pup. But 1 think this advantage leads to another, 

Tut. It does, I t you; what is your opinion of the 
uſes of this? 

Pup, That a young practitioner may from hence be pre- 
pared at any given time previouſly calculated to fix the index 


of his inſtrument to the given altitudes, which may confirm 


nim in the truth of his obſervations. 
Tut. Such an inference plainly follows ; : but other 
| caules 
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cauſes muſt concur, as a regularly ſerene atmoſphere, which 
enſures your taking an obſervation at the time propoſed, 
You mult alſo by the preceding rules find the apparent alti- 
tudes for the time ſuppoſed, after you have obtained the 
true altitudes, that your obſervation may be truly taken to 
correſpond with your calculations. 

Pup. But how do you proceed with the moon and a 
«IE 55 | 

Tut. The ſame as before; for you mult adjuſt the ſtar's 
right aſcenſion and declination to the given year, and to 


find the meridian right aſcenſion, apply the ſun's right 


aſcenſion, in all other reſpects uſing the ſtar's right aſcenſion 
inſtead of the ſun's, as will appear by the next example. 


EXAMPLE 2. 


A ſhip in latitude 37 I; N. takes the angular diſtance 
of the moon's neareſt limb from the ſtar Aldebaran or Bull's 


Eye, on the 17th of November, 1791, being then in longi- 


tude by account 27? 27 W. from Greenwich, and the 
time at the ſhip 5 in the morning; what was the altitude of 
the moon and Aldebaran at that time ? 

1. The ſhip's time, November 16 d. 17 h. + 1 h. 49 m. 
48 ſ. gives 16 d. 18 h. 49 m. 48 f. of Greenwich time. 


Alſo the ſun's right aſcenſion, proportioned to that time, is 


15 h. 30 m. 15 f. or 242% 33 45 = 
2. Aldebaran's right aſcenſion, by applying the variation, 


will be 4 h. 23 m. 55 f. or 67* 45 40", and his declination 


will be 16? 4 37 N. „ 
3. The moon's right aſcenſion, by proportioning for 


Greenwich time, will be 126? 57'; and her declination allo 


will be 14 16 NM. 3 
4. The ſun's right aſcenſion being added to the ſhip's 


time, both in degrees, &c. gives the meridian's right aſ- 


cenſion, deducting 360, equal to 1230 52 5; from whence 
taking 67? 45 40), the ſtar's right aſcenſion, you have 56? 


6 25 for the itar's angle welt of the ſhip's meridian, becauſe 


its right aſcenſion was leſs than the meridian. But the 
moon's right aſcenſion is 126? 57, greater than the meri- 
dian's, and the difference 3* 4 55 is her angle eaſt of the 


5 Hence the ſtar's altitude, by an operation as before, 
is found to be 36? 27 8, and the moon's to be 66? 51 10+ 
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SECTION. IV. 


Of finding the LONGITUDE by the EcLIPsES of JUPITER'S 
SATELENTES © 1 8 


Pup. How is this effected? 


Tut, Very eaſily, by means of one of Dollond's new 


achromatic teleſcopes, of three feet in length, or a re- 
flecting one of about 18 or 24 inches focal length. Theſe 
indeed are not ſo practicable at fea, but are very advan- 
tageous on ſhore, by which the longitudes of places on the 
ſea coaſt, &c, may be very accurately aſcertained ; for ob- 
ſervations, whenever Jupiter can be ſeen, may be taken 


more frequently than are even neceilary. 


Pup, I perceive in the nautical almanack, that the con- 
figurations of the ſatellites are not only given for a conve- 


nient hour every night, but that the times of the ecliples of 


each ſatellite are in another part particularly ſet down. 


Tut, From theſe latter accounts, obſerve the time in the 
day when the eclipſe is to happen, and apply the time of the 


longitude by dead reckoning eaſt or welt, by addition or 


ſubtraction, for the time at the ſhip or place propoſed. 


Begin to obſerve at leaſt 20 or 30 minutes, or as may be 
thought neceſſary, before the time of its expected im- 
merſion or emerſion, and let ſome perſon at hand note the 
time by a watch firſt duly regulated for the place of ob- 
ſervation. Then the difference between this time and the 
Greenwich time, turned into degrees, will give the difference 


of longitude. If the Greenwich time is leſs, the longitude 


is eaſt; if more, it is welt. 
Pup, What further directions are neceſfary! 


Tut. That the beginning of the eclipſes, or immerſions, 


generally happen on the weſt ſide of Jupiter, but the ending, 
or emerſions, on the eaſt ſide; and both of them at a very 


ſmall diſtance from the planet, ſeldom exceeding its half dia- 
meter. Thoſe obſervations made on the firſt ſatellite, or 


that neareſt to Jupiter, are beſt for this purpoſe; but re- 
member, that the immerſions are not viſible from the time 
of the planet's oppoſition to the ſun to the time of his con- 


Junction, and that the emerſions are not viſible ſrom the 


time of conjunction to the time of oppoſition. | 
up. But I obſerve that ſome of the eclipſes are marked 
with an aſteriſk, | 1 | 


Tut, 
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Tut. You will find ſufficient directions in the appendix 


to every nautical almanack, as well for the meaning of this, 
as when the eclipſe may be ſeen in any other longitude be- 
{ides that of Greenwich. | ſhall therefore, though it is un- 


neceſſary, preſent you with an example. 


Example. Suppoſe by the almanack for 179r, an emerſion 


of Jupiter's firſt ſatellite is viſible at Greenwich on April 


16th, at 12 h. 1 m. 46f. and am, by my dead reckoning, in 
632 15 weſt longitude from Greenwich, where the emertion 
was obſerved at 7 h. 49 m. 15 ſ. What was the true dif- 
ference of longitude ? | | 

Firſt, the difference between 12 h. 1 m. 46 ſ. and y h. 
409 m. 15 f. is 4h. 12 m. 31 ſ. Then if 4 h. 12 m. zi f. be 


converted into degrees, it gives 63 7' 45 for the difference 


of longitude weſt ward. 5 
N. B. This eclipſe cannot be ſeen in a longitude more 


weſt, as the ſun would not be ſufficiently below their ho- 


rizon ; but will be ſeen as far as 48? of longitude eaſt of 
Greenwich. „„ | 


d Fon , 
Of finding the LONGITUDE by the Means of a goud 
common W ATCH. 


Pup. In what manner can you render this of ſervice ? | 
Tut. This is a method of no great difficulty, as you will 
preſently perceive. Indeed I by no means vouch for its 


being original, as the ſubſtance of the rule, without examples, 


was communicated to me by an intelligent perſon in the 
royal navy, and as ſuch I preſent you with it ; but it ſeems, 
from its nature and ſimplicity, to merit a trial, and may 
be of ſervice at thoſe times when the moon, on account of 


her vicinity to the ſun, cannot be ſeen. It is recommended 
alſo to prove it by lunar obſervations, by which it may be 
brought nearer to a certainty. ; e 


Pup, Iwill thank you for this rule. 


. . 


Tut. This naturally divides itſelf into two parts; and 
relates, firſt, to the previous requiſites on ſhore, and, ſecond- 
ly, to the obſervations at ſea. e 

Pup. What are the former? 


* 


Tut. You muſtobſerve whether the watch is too faſt or 


too flow for mean time, and how much it loſes or gains on 


mean 
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mean time in 24 hours, which is done by noting the ſun's 
altitude every morning and evening (or as often as you have 
opportunity) and noting the times by the watch of making 
thoſe obſervations. Correct each altitude for the dip of the 
horizon, refraction, parallax, and ſemidiameter. With this 
corrected altitude, the latitude of the place, and the ſun's 


| declination, find the apparent time *. From the ſecond 


page of the nautical almanack, take out the equation, pro- 
portioning for the ſhip's time reduced to that at Greenwich, 
and apply it according to the title, to this apparent time, 
which gives the mean time at your place of obſervation on 
ſhore. Then take the difference of this and the time ſhewn 
by the watch when your obſcrvation was made, it gives you 
tie quantity that the watch is too faſt or too flow for mean 


time. Note this, with the time of each obſervation. 


Pup, What 1s to be inferred from nence ? 

Tut. Having made three, four, or more obſervations of 
this fort, whilſt on ſhore, they will conſequently end when 
the ſhip ſails. Then take the difference between the mean 
time of the firſt and ſecond obſervations, with the differ 
ence of the watch's being too fait or too ſlow at theſe 
times (where by the way remark that the ſum will be the 
difterence if one was too faſt and the other too flow) ; this 


| will ew the gain or Joſs of the watch in that interval. 


Now fay, As that interval of time, is to the gain or loſs of 
the watch in ſuch interval; ſo is 24 hours, to the watch's gain 
or loſs in 24 hours. Proceed in like manner for the interval 
and difference between the ſecond and third obſervations, 
allo between a third and fourth, and ſo on, as far as neceſlary, 
to find the loſs and gain in 24 hours. 

Hence you may obtain as many daily rates of the watch's 
going after the firit, as there have been obſervations, and 
take the mean of all theſe as the true daily rate at which the 
ſhip goes. | 1 5 


„* — 


— VP 8 1 —— 1 — , ͤ— Aw. 


This operation, fimilar to others which have been already noticed, 
is thus performed :—Add together the complements of the latitude and 
altitude with the polar diſtance, and take halt their ſum ; from which 
lubtract ſeverally the complem-nt of the latitude, and the polar diſ- 
tance, Then to the logarithm ſines of theſe two differences, add the 
complements arithmetical of the tines of the co-latitude, and the polar 
Cittance ; half the ſum of theſe four logarithms, is the logarithm fine 
of an arc, which doubled is the angle of the time from noon when this 
obſervation was made. But there is a ſhorter method of finding the 
hour angle of the time from the meridian; which I ſhall give preſently. 


Pup. 
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it from the time now ſhewn by the watch. To this ſum 


the ſun's altitude corrected, the latitude of the ſhip, and 
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Pup. What are the requiſites for finding the longitude 
by this method when at ſea ? CE. 

Tut, When you want to know the longitude, either 
morning or evening, obſerve the ſun's altitude, and note 
the time by the watch. Then multiply the daily rate of the 
watch's gaining or loſing, found from obſervations on ſhore, 
by the number of days ſince the laſt obſervation ; if the 
watch loſes, add this product to, but if it gains, ſubtract 


or remainder, if the watch was too {low at the laſt obſerva- 
tion for finding the rate, -add ſuch quantity as 1t was too 
ſlow, for the mean time at the place you departed from; 
if it was too faſt, ſubtract ſuch quantity to obtain the true 
mean time as before. | BE) 
Pup. What further directions are neceſlary ? | 
Tut, The apparent time muſt be found as before, from 


the ſun's declination, and the equation to obtain mean time 
applied from page 2 of the Ephemeris as before; whence lf be 
you will have the mean time at the ſhip, and the difference i ic 

etween this mean time and the mean time at the port de- th 
parted from, will give the longitude of the ſhip in time. If 2: 
the ſhip's time is leſs, the longitude is weſt ; if more, then Wl 


the longitude is eaſt. 5 Na in 
Pup. But I expected another method, according to your Wl 4' 
promiſe, 1 e of 


Tut. Having found your true altitudes as before, corred Wl 4+ 
your time at the port ſailed from by correcting the watehs Wl !" 
variation for the port, and then reducing it to Greenwich 
time, and proportion the variation of declination to that N ed 
time; with which find the ſun's meridian altitude as already tir 
taught. Find its natural fine, from, which ſubtract the 
natural ſine of the true obſerved altitude, and take the com- 
mon logarithm of the difference, to which add the logarithm, 
ſecants of the latitude and declination (rejecting both radius's) 
and ſeek the ſum in the column of log riſing in double alt- 
tude tables; the time anſwering is that from noon. Apply 


the equation to this time, and you have the mean time al 


the ſhip ; the difference betwixt this and the time at the 
port departed from, is the longitude in time. If the ſhip's 
time was greateſt, the longitude is eaſt; but if that is lealt 


then the longitude is weſt, which reduce into degrees al 


4 


minutes of motion. 8 5 | 
Pup, ] will thank you for an example or two. Tut, 
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vitude BY Tzt. I will give you two; firſt premiſing, that the ex- 
amples here given, in order to ſtrike the learner's attention 
either more forcibly; ſhew an error much greater than what good 
I note watches made for the purpoſe ever do. For ſuch a watch, 
of the which cannot be purchaſed for leſs than 50 or 60 guineas, 
ſhore, or perhaps more, will ſhew true mean time within a few 
if the MW ſeconds and thirds in 24 hours ; and ſufficient trials of them 
ibtrat MW have been made to recommend their practice, and as ſuch 
is ſum they have been recommended by perſons whoſe ſituation 
werva. demand every adequate reſpect. By theſe examples, it will 
yas too appear that a good common watch, of much leſs value, de- 
from; WM ſerves a trial; and therefore I ſhall, iſtly, preſent you with 
ge true one which particularly relates to the preparatory obſerva- 
| tions on ſhore; the 2d for an obſervation to determine the 
| longitude at ſea. . e 
, from DS EXAMPLE I, . © 
p, and Intending to prepare my watch on ſhore for the purpoſe 
an time WI of computing the longitude from it when at ſea, my eye 
whence being elevated 50 feet above the ſurface of the ſea, 1 | 
ference MI {crved on May 1ft, 1790, at Plymouth, the lower limb of 
ont de- the ſun's altitude to be 10? 17, when my watch was at 6 h. 
ne. I WF 24 m. 341. P. M.; on the zd of May, the obſerved altitude 
re, then I was 1735 when the watch pointed at 48 m. 24 f. paſt 6 
in the morning; on the 8th of May, the altitude was 23? 
to your BI 41} and the watch's time 5 h. 16 m. 55 ſ. P. M.; on the 10th 
of May, the alttitude was 2716, and the watch was 31 m. 
correct 48 {. paſt 7 in the morning; and on the 14th in the morn- 
watch's ing, the altitude was 18? 46, when the watch was 28 m. 
enwich 28 f. paſt 6. From hence the going of the watch is requir- 
to that ed, whether and how much it is faſter or flower than mean 
already time, and its daily rate of gaining or loſing ? : 


e of ; iſt, To correct the Altitudes. 
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In like manner, the other altitudes are correCted, whence ] 


the zenith diſtances will be as follows, viz. rh. 


720 18 40 for the 2d obſ. 2 
66 11 52 for the 3d. 3 
62 36 33 for the 4th. 4 
71.- 7 -30 for the 5th. 5 

1 


Alſo the co. declination, or polar diſtances will be for 
the firſt obſervation, © 749 42 36 For 


ns 74 15 14 


Tec co. latitude of peu allo wil be 39 „. 


Then, for the Apparent Time of the firſt Obſervation. ly 


Zenith diſt, TED 79 38 48 | 
Co. latit. —— 39 34 00 1 


Polar diſt. — 174 42 36 


Sum — 1433 55 24 
„ 8 $7, 0 


Half 


Now to L. S. df. 5) 2 42” — 9.227 


6 N 8 m. 43 ſ. for the true apparent. time of this obſer\a- 4 


tion. 


— — 


Sub. co. lat. — 32 3+ 3 


— — 


Diff. = — 57 23 42 | # 


— 96 57 43 
Sub. pol. A. 74 42 36 F 


Diff. | — — SY 15 6 * tv 


L. S. diff. 22 15 6 — 9.57827 90 
L. S. co. lat. 39 34 o Co. ar, 0.195338 WF: 
L. S. pol. diſt. 74 42 36 Co. ar. o. 01565 Wl :: 

8 | "9 71532 Vt. 
L. S. of & ho. angle 46* 6 9. 85766 WM; 

Double is — 92 12, equal in time t0 n 


1 
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In like manner, proceed for the other four obſervations, 
hen the true apparent time of the | 

2d, will be May 3d, at 34 m. 41 f. p. 6 in the morning. 
zo, —— 8th,atiom. 32 f. p. 5 in the afternoon. 
4th, — loth, at 27 m. 23 ſ. p. 7 in the morning. 
zh, — 14th, at 29 m. 8 ſ. p. 6 in the morning. 


vhence 


Then, ſubtract the equations at the ſeveral obſervations 
For the true time by the watch, at tae 5 
ift, 3 m. 12 f. it leaves 6 h, 5 m. 36 f. afternoon, 
2d, 3 m. 22 f. it leaves 6 h. 31 m. 19 ſ. morning. 
3d, 3 m. 50 f. it leaves 5 h. 6 m. 42 f. aſternoon. 
Ath, 3 m. 55 f. it leaves 7 h. 23 m. 28 f. morning. 
th, 4m. of. it Icaves 6 h. 25 m. 8 ſ. morning. 


| be for 


/ 2 


„ 
ation. Hence, 8 3 
the diff. of 6 h. 5 36” and 6 h. 24 34 is 18 58“ too faſt, 
J. — 6 31 ig and 6 18 24-15 27 5 too fat. 
— 5 6 42 and5ʒ 16 55 is 10 13 too faſt. 
— 7 23 28 and7 31 48 is 8 20 too faſt. 
— 6 25 8 and 6 28 28 is 3 20 too faſt, 
i Now, the interval from the brit to the laſt obſervation 
vas 12 days 12 h. 20 m. 20 ſ. and the difference of the mean 
ime and watch's time in that interval is diminiſhed 15 38“; 
1 rom hence it appears that the watch loſes at the rate of 
115 in 24 hours. . . 5 
EXAMPLE 2. 
From another ſet of obſervations ending on the 14th of 
— May, 790, compared with another watch, it appears that 
rained at the rate of 2 47" per day on mean time, and 
. hat the watch at the Jaſt obſervation was 2 42 tlower than 
can tine at Plymouth. Now the ſun's lower limb was 
92558 eerved at fea on the 29th of Se tember, in latitude 44 
57 dl 9N. to be 159, when the watch ſhewed 11 h. 59 m. 36 ſ. 
56 . M. what was the ſhip's longitude ? 7 1 
01505 Here, 1ſt, from May 14th, to Sept. 29th, is 138 days, 
Te nich at 2 m. 47 f. per day, makes 6 h. 24 m. 6 1. gained 
7153 tne watch in that time; ſubtract this from the time now 
pw” *wn by the watch, or 11 h. 59 m. 36 ſ. it leaves 5 h. 
ng as oF” m. 12 f. for Plymouth time. But the watch was 2 42" 


can time then will be 5 h. 40 m. 54. 


ower than mean time; therefore this added the Plymouth 


Then, 58 


Ia 
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Then, n the altitude of the ſun's lower limb, 
I ES hy "dip 4 225 and the 1 3 30 : and 
ts the remainder add the parallax g, and 1855 7 IN 
16 2", it gives 15 8 19” for the true altitude of © ſun's 
centre, ence the true zenith diſtance is 74* gr 41% 
e Zen. diſt. 9742-51-41” 
* 38 1 T0, latte 45 11 
Polar diſt. 92 38 18 


— 
—— Ine 


Sum 213 10 59 


1 


Half 106 35 292 


15 mp LO n 3 : 
Take 9 25 4 : Co. latitude. 


Remains 60 54 292 


From res 33 1 . 
Tale 92 38 18 Pol. diſtance. 95 


5 2 
Remains 13 57 112 


—ů — — — 


Now, the log ſ. of 60 54 295 — 9 
oh „ HHS; 8 4 
: Log. f. of 5 1 o Co, nee 
Log. ſ. of 92 35 1 Co. ar. 0.00046 
Orr 87 '4 EY 


fm— x —̃ 


19. 46954 
Y Log. ſ. of „ „ 9.7377 


Doubled is 65 48 + 18, or 4h, 23 m. 51, P. M. 
at the 3 which ſub. equat. 0. 9 5+ : 
Leaves the ſhip's mean time 4 1 3 
Plymouth mean time . 5 2 54 


— 


— 8 


| : 
Diff. of long. in time 1 27 43 50 
Plymouth, weſt, becauſe Plymouth time is greateſt. 


SEC: 


the ſhip's long. is 2155 45" W. of Plymouth. 
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SECTION VI. 


r, Government's providing INSTRUMENTS, CHARTS, 


% 


3 Sc. for SHIPS of W AR, 


Pup. But ſuppoſe a perſon cannot purchaſe a good watch 
for this Purpose e 
Tut. In all ſhips belonging to government, every ne- 


ceſſary aſſiſtance ſhould be purchaſed for the uſe of ſuch re- 
{ ective {hips at the expence of government. It is a great 


misfortune that, under the preſent ſyſtem, young officers 
and ſeamen ſhould be reduced to the neceffity of expending 
ſums of money for in{truments, charts, &c. and obliged to 


foreſtal their pay at ſuch glaring diſadvantages, of which 


notorious facts are but too full a proof. Such an order 


from the Board of Admiralty, which to government could 


be no object in point of expence, would do them infinite 


vigation,'. | EPS ES F 

Pup. But what benefit would this be of to the inferior 
oficers, as the ſuperior ones would moſtly reap the advan- 
tage of it ? 55 | 5 N 


ouſly, that no difficulty can occur to prevent its producing 


3 tie deſigned effect. Under proper reſtrictions, every 

5 young officer ſhould have acceſs to them, and be permitted 
0 to uſe them, and perhaps in ſome inſtances it might be 
46 commendable to indulge ſome of the more intelligent of the 
5 common ſeamen with their uſe, in the preſence of ſome of- 
hcer ; and to guard againſt abuſes, it would be fo eaſy to 
St eſtabliſh rules for obliging them to reſtore or make 1 any 

damages, that a moment's conſideration would not be 

mT Printing, Other numerous advantages, ſuch as the fram- 
„ M. s of charts under the expreſs ſanction and authority of 


government, on the authenticity of which a confidence 


Widom of Parliament would, no doubt, concur in ſo ſalu- 
ary a meaſure, to defray the expences of new ſurveys, 


ult ſuffice from an humble individual. 


credit, and greatly promote the knowledge of practical na- 


Tut, All plans of general utility ſhould be under certain | 
regulations, which in this caſe preſent themſelves ſo obvi- 


might be placed, would be a great acquitition ; and the 


ere neceſſary, new draughts, new plates, &c, &c, in 
order to accompliſh ſo deſirable a purpoſe, But this hint 
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Of fome general OssE RVAT toxs neceſſary to be Knoton. 


15 Pupil, 


1 Thought you would now have preſented me with a 
journal, to exerciſe theſe examples of obſervations. 
| Tut. T hat is reſerved for the concluding Book, where 
tne whole ſhall be very clzcarly illuſtrated ; but as many 
general obſeryaticns occur of great importance to ſeamen, 
1 have preferred the method of collecting them here, as it 
were, into one focal point of view, | 


I. An eaſy Rule for diNlinguiſhing the Stars, 


Pup. How do you know the ſtars from each other ? 
Tut. Io thoſe pofletied of a celeſtial globe nothing is 
ſo eaſy; but where, as common, that is not at hand, and 
you wih to know what particular ſtar is on the meridian 
at any given hour or minute, add the time paſt noon to 
the ſun's right aſcenſion (proportioning for the time ſince 
the precediig noon by the meridian of Greenwich). This 
ſum gives the right aſcenſion of the meridian of the ſhip 
or place at that time, and the ſtar anſwering to it in the 
table of ſtars, will probably be the ſtar deſired. 
Pup. But why do you fay probably? | 
Tut, Becauſe poſiibly there may be two ſtars on the 
meridian at that time. Jo know which is the ſtar deſired, 
take ſuch ſtar's declination, and apply it to the latitude of 
the place, by addition, if the names are contrary, or by 
ſubtraction if they are the ſame, for the zenith diſtance; 
its complement will be the altitude. If this agrees with 
the obſerved altitude, you may depend upon your ſtar, 
and fo by attention ſoon learn to diſtinguiſh the names 9 
all the ſtars. 5; runs 3 25 
Pup. Cannot you tell me exactly when any particular 
ſtar, named in the table, will paſs the meridian, with its 
altitude in that poſitienn n a 
Tut. Certainly ; for you have only to ſubtract the ſuns 
right aſcenſion from that of the ſtar, borrowing 24 hours, 


» 8 . . { 
necellary, and the difference will be the time of tne _ 
. | 5 reckole 


ere 


gen, 
IS It 


Jurs, ! 
tranſit, 
cones 


tull half an hour ſooner. 
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reckoned from noon. In like manger, the complement 


of the zenith diſtance, as before, giyes the altitude. 
Pup. I wiſh you would give me an example of each? 
Tut. Take the following: 


Example 1. What ſtar will be on the meddian of a ſhip 
25 W. of Greenwich; «ty in the morning following the 


"noon of April igth, 1791? 


15 It will be in 1791, ſhews that i i will pals 00 meridian 


| 
1 
The ſun's right aſc. Ap. 19, at noon, will be 1 h. 49 m. 61 Wo 
Proportional time for 14 h. added ded to I h. 1 +. 0 10 
40 m. or 15 h. 40 m. 25 Wt 
Given Greenwich time, or ſhip' S, the 24S bl! |! 
ditterence here not ne N the tranſit * . 1 
Sum, is 15 51 3 l ö if il 
The neareſt to which is the bright Rar of | | ll 
the Crown, whoſe right aſc. in 1791 will be . "HH 
Hence it will tranſit about 265 minutes before two in the Tilt 
morning, becauſe the ſtar's right aſcenſion i iS leaſt. | lf. l 
HT 
Example 2. What principal ſtar will be on or near the Wi j 
meridian of a ſhip 179 of eaſt longitude from Greenwich, on 1 
the 16th of Septen er, 1791, at ꝗ in the evening? : 1 | 
The ſun's right aſe. Sept. 16, at noon, will be rh. 36m. fol. 1 
Pro. for q h. 52m. or h. leſs rh. * o 1 10 1 
Time paſt noon, add — 9 oe 0 | 

Sum =" 26 37 10 20 | 

Towhich the neareſt is Capricorn, whoſe } 1 

right aſcenſion 5 46 4 


Example 3. When will the ſtar P ollux be on the me- 
ridian A 27, 1791? 
by PE 8 . t aſcenſion in 1791 will be 7 b. 35 m. 2 f. 
we 


the ſun' 5 right aſc. nenn 24 0: 


Sub, the ſun's right aſcenſion eee 10 25 6 | 
Paſt noon of precedin da ayer ano,» 3 
y — 17 23 36 
Paſt preceding midnight 3 3 j 3 
or at 24 m. wy 5 in the W 5 


— 


PIE Sth . 
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3 


— 
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Example 4. What will be the meridian altitude of 
Pollux at che ſame time in latitude 5046 N. 


Declination of Pollux in 1791 280 31 30 N. 


Latitude — 380 46 o N. 
Zenith diſtance | 22 14 57 
Meridian altitude, required 657 45 3 


Pup. I thank you, Sir, for theſe examples, which are 
very plain. | | | 


2. To find the Riſing and | Setting of the Sun and Stars, 
with the Mom and other Planets. 


Tut. I ſhall now proceed to ſhew you how to find the 
time of the riſing and ſetting of the ſun, xc. 
Pup. This muſt be exceedingly agreeable and uſeful ; 
as by this means we may know when to look for them, and 
when. they cannot be ſeen. „ 
Tut. This is done by means of Table XX. following, 
whoſe title expreſſes its uſes; for you have only to find the 
declination at the top of the page, and the latitude in the 
firſt column, proportioning for the minutes, and the angle 
of meeting points out the time of the ſun ſetting, when he 
has north declination, or of riſing when he has ſouth decli- 
ee, 5 EH 
Pup. But how ſhall I find the time of a ſtar or planet's 
rifing or ſetting ? 8 | „„ 
Tut. All ſtars, whoſe declination does not exceed 29 


north or ſouth, have their riſing and ſetting diſcovered by 


theſe tables. In all caſes, the declination and latitude being 


entered, as before, and the time in the angle of meeting ob- 
ſerved; if they are both north or both ſouth, it is half the 
time of ſuch ftar's continuance above the horizon, or time 
from its riſing to its meridian. If one is north and the 
other ſouth, it is half the. time of its remaining under the 
norizon, and its complement to 12 muſt be the time of 
half continuance above. When this is obtained in either 
caſe, ſubtra& ſuch half time from the time of its tranſiting 
the meridian for the time of its riſing ; and add it for the 
time of ſetting. The fame muſt be obſerved of the moon 


are 
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and the other planets. 
amples. | 


Example 1. In the latitude of 54 N. what is the riſ- 
ing and ſetting of the ſun, and length of the day, on the 21ſt 
of June, ik! ET | 5 

Here, the declination being 23“ 28“ N. under this and 
againſt 54 N. the latitude, we have the ſun's ſetting 8 h. 
27 m. and its complement to 12 is 3 h. 
riſing in that latitude; conſequently twice the ſetting, or 


Here follow two or three ex- 


16 h. 54 m. is the length of the day. If much correctneſs 


is required, take proportional parts. 


Example 2. What time will the ſtar Arietis riſe and 


ſet, Nov. 9, 1791, in latitude 37* 47 N.? 


The declination of Arietis for 1791 being 225 28 5 N. 
under 22 and againſt 37, proportioning for the 47, you 


have 7 h. 13 m. and under 239 proportioning in like man- 


ner, you have 7 h. 17 m. then if you proportion for the 28 


of declination between theſe two, you have 7 h. 15 m. Now 


the ſtar Arietis comes to the meridian on that day, by the 


preceding obſervations, about 5 minutes before 11 in the 
evening, allowing 2 minutes for the difference of the ſun's 
right aſcenſion from noon. Then ſubtract 7 h. 15 m. from 
10 h. 55 m. it leaves 3 h. 40 m. for the time of riſing, and 


added gives 18 h. 10 m. or 6 h. 10 m. next morning for 


the time of ſetting. e apts 3o 


Example 3. The time of the moon's riſing and ſetting | 


by the 8th of December, 1791, in latitude 51 N. is de- 
ired * 4 Th | 
The declination of the moon on that day at noon will be 
15 24, but ſhe does not tranſit the meridian till roh. 49 m. 
in the evening, at which time her declination will be 
5% 34 N. nearly. Now in the tables againſt 51, and under 
1;* 34, proportioning for the minutes, you have 7 h. 
20 m. or half the lunar day. This taken from 10 h. 49 m. 
leaves 3 h. 29 m. in the afternoon, for the riſing, and added 


gives 18 h. g m. for the ſetting, or g m. paſt 6 in the morn- 


ing of the gth. 


N. B. Examples of the planets are unneceſſary, they 
being found &xactly in the ſame manner as for the moon; 
and the time of their tranſiting' the meridian being given 
in the nautical almanack for every ſix days, and for Mer- 


N 2 cury 


33 m. the time of 
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curry every chree days, the intermediate days are wn 
proportioned. 


a Ship at Sea. 


3. To find the Height and Diftance f _— en ' Share {the | 


Pup. How is this matter performed? 
Tut. By a {imple obſervation with a common quadrant, 


in taking the angle of ſuch object, if perpendicular, at one 


place; or, if horizontal and near the here of the ſea, by ob- 


ſerving the bearing of the object by compaſs, and chen 


ſailing on any rhumb, calculating: e diſtance. failed: b 
means of the log, and there again obſerving how the bie 
bears from you. | 
Pup. I will thank Jo: for an example of each. 
Tu. That I would give you moſt readily ; but one of 


the former will be fully 1 Oy, the latter "Tong N a 


_ caſe of oblique failing. 


* * „ 


0 le. In a proschin ee the he port of Þ | 
mp P 3 Plymouth ray 


I obſerved at ſome diſtance the 'tower 
Church on the ſummit of Mane on — making an 
angle of 3 20, after which I failed directly towards it i 
| — e by the log, when the angle was obſerved to be 2) 
40'; what is the height of the tower above the level ofthe 
obſerver's eye? 

Here we have the angle at the firſt obſataticiniane * to 

50 20, the diſtance ſailed in approaching the land 6600 feet, 


| * the angle at the ſecond obſeryation being 75 lags „its 
r 


complement to 180 is 182 20'; whence the 
becomes . 200 n all the ee 7 one 
given it will be, 


1. As che f. of 24% 0 = 90 
Do is « 0 1 20 2 . 736 
or its com. 5 493 | N 15 606 2 
| | TEN * a 


pau. . * 


To the dit e 8064, from t 
ee ny 5 


fre 


\ | 1 
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10:00000. 
3-90658 


CHELS | 112.97493 
1e ̃ ꝝ— 8 
To the perpen. height, 749.6, itt % 0. 
N. B. By a ſimilar proceſs, the diſtance of the ſhip 
from the centre of the 'witer's level immediately under 
Maker Tower, vill be found at the firſt obſervation to be 


2. As radius 
Is to the diſt. 9064 
So is ſ. 4 5 20 


: 
* 


$034 feet; and conſequently at the ſecond 1434 feet. E 


4. To eftimate the Diſtance of Ships, Wc. at Sea. 


Pup. Is not this ſome what ſimilar to the former? 
Tut. No; for the former ſuppoſes the water to be a plain 
and ſmooth ſurface, but in this latter, it is conſidered as a 
curve ſuperficies. | Ss 45 
Pup, How is the diſtance found in this caſe? © 


Tut, Add the earth's ſemidiameter in feet to the height 


of the eye above the water's ſurface, for the hypothenuſe 


of a right angled triangle, of which the ſaid ſemidiameter is 


a baſe ; ſquare them both, and the ſquare root of their dif- 
ference will be the diſtance in feet to which an object at 
ſea can be ſeen, being the perpendicular of ſuch triangle. 
By this means a table may be formed for finding the diſtance 


of objects at ſea. from the land, of which che fallowing en- 


Exa 5. Suppoſing the earth's ſemidiameter to be 


3982 miles, or 21024960 feet, how far can an object be ſeen 


at ſea b J a perſon who is elevated 40 feet above the water's 


ſurface 


Here the ſquare of 21024960 feet. is 4420489430010, 


and 40 feet added to the ſemidiameter makes 21025000 feet, 
whoſe ſquare is 4430506250p00Q0 3 the difference is 
1681998400, whoſe ſquare root is 41012 feet, making 7 767 


miles, the diſtance required. 


Example 2. If from the main top gallant maſt of a.man 
of war, which is 180 feet above the water's ſurface, and the 


N 3 beight 
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height of her quarter. in like manner 30 feet, a ſeaman diſ 
covers hull to another ſhip of 8 orce e and ENG, 


what! is their diſtance gn. i 


By the following table, 180 feet gives 16.427 miles. 


Alſo zo feet gives 1 6.709 miles. 
Their ſum, is 4 diſtance. 42 ow e — miles 


N. B. The following table. is 3 on the prin- 
eiple that 20899058 feet, or 3958 miles, and a little more, 
are equal to the earth's ſemi jameter. In either caſe, the 
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my # 


A TABLE _— finding the 8 of Transernzar 
| VEE at SEM | 


It. in Diſt. in 


Din. in UHt. in | 


Dit in} | 


Example | 


: in "Diſt. in s IIt. in 
Miles. . Miles. Feet. | Miles, Miles. | 
11.2240 47 7-935 55 15.244 410 || 24-793 
2 | 1.732 8.122160 15.488 25,094 | 
3 | 2-421 8.305165 15.728 25+394 
4 2.449 488.483 170] 15.965 25.684 
52.738 8.658175 16.198 450 25.974 
6 | 2.999 | 8.828 180 16.427 bevy 2614 
73.239] 54 8.996 18516554 470 26.845 
8 | 3. 403 56 9.163 190þ16.878|} 480 26.826 
9 | 3: 073 9.3281} 195] 17.098 27. 1044 
3.872 9.491 20017.316 127.379 
4.065 62 9.652 205 17.531 520 27.922 
4.243 65 9872 21%7.244 28.675 
4-415] 68 10.097 215/12·955/ 5528.96 
4.5810 10.317 [ 22018. 160 29.489 
4.743 10.533 225] 18.366 29-994]. 
4.898 10.745 || 230} 18.569] 30-489] 
7 | 5-048 10.953 235] 18.770] 30.976] 
| 5-195 {11-156 || 240| 18.969 31-457] 
5.338 "11.355 || 245] 19.165] 31.930] - 
3.476 11.552250 19.360 32.396] 
5.611] 11.745 260|19.743]| 726 32.8551 
5743 11.932 270 20.119 33.309 
5.872 98 12.1210 280 20. 489 33.756 
5. 999 12.306 290 20.851 34.197 
6.122 104 12.487300 21,208 34.6333 
6.243 12.666 310 21.558 35.063 
6.362 12,842 || 320] 21.903 35. 1 B 
6.479 13.133 330 22.243 35.5084 
6.594 13:4 6| 340] 22.578 880 36.3233 
6.709 12513. 690 350 22.907 36.734 
6.928 130 13.903 360 23.2320 37. 145 by 
7.149 4.2301. 372] 3*53F 37. 546 ON 
7.347 1404.488380 23.869 9601|37.938 
| 7-548 14.743 390| 24-181 38.332] 
7-744 14.995 || 400 24-489) 1000 2038721 bt; 
N4 


— 


un 


8 


PT 


height of her quarter. in like manner zo feet, a ſeaman di. 


_ ciple that 20899058 feet, or 3958 miles, and a little more, 
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covers hull to another ſhip of ſimilar force and dimenſions, 
what is their diſtance ? | | = 


By the following table, 180 feet gives 16.427 miles, 


| Alſo zo feet gives — 6.709 miles. 
Their ſum, is the diſtance we 23.136 miles, 


N. B. The following table is calculated on the prin- 


are equal to the earth's ſemidiameter, In either caſe, the 
difference is not eſſential. 


A TABLE 
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A1 ABLE for pins the DisTANCE of Tanzer 
| md at SER. 


" 1 ——_— 


e 


Ht. in Diſt. in Et. in Diſt, in | Ht: in Diſt. in 


Ht. in Dit in [ 
Feet.| Miles. || Feet. | Miles. |] Feet. | Miles, | 


Feet. Miles. 


— —— 


. * I. 


1.224 12 7-935 155 15244 410 || 244793 
1.732 44 8.122|| 160|15.488]| 420 || 25.094. 
2.1210 46 8.305165 15.728 430 25.391 
2.449 48 8.483 1715.965440 25.584 
2.738), 508.658 17516198 450 25.974 
f | 8.828180 16.427] 460 || 26.261 

3-239] $54| 8.996|| 185116.054]] 470 26.545 
3-463], 56 9.163|| 19016.878{|| 480 || 26.826] 
3-673] 58] 9-328 19517. 98 490 27.104 
3.872 60 9.491 200 17.3160 500 27.379 
11 | 4.065 62 9.652 20517. 5310 520 27.922 
12 4.2430 65 9-872 17.744 540 28.454 
68 10.097 21517985 560 28.976 

14 4.5810 7110.317220 18. 160 580 29.489 
15 4.743 7410.533225 18.366 E600 29.994 
164.898] 77 10.745 230 18.569 620 30.489 
175.048] 8010.953235 18.770 640 30.976 
185. 195 83 11.156 240 18.969 660 31.457 
195.3380 861.355 245 19.165 68031. 930 
205.476] 8911.552250 19.360 700 32. 396 
215.6110 9211.745260 19.743 726 32.855 
22 5.743 95 1.932 270 20. 119 740 33. 309 
235. 872 98 12.1210 28020. 489 760 33.756 
245.999 10112. 306 290 20.851 780 34.197 
25 6. 122 104 12.487 30021. 208 800 34.633 
26 6.243 10% 12.666 310 21.558 82035. 063 
27 6.362 1102.842320 21.90; 840 35.488 

286.479 115 13.133 330 22.243 86035. 08 
29 6.594 120 13.4 6 340 22.578 880 36.323 
306.709] 125 13.690 350 22.907 900 36.734 
280130 13.903 36023. 232 920 37.140 

370 23.553 9437.540655 
23.869 960 37.938 | | 
24.181 980 38.332 1 
24.489]1000 38.721 
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Example 3. Our maps inform us that the ſummit of the 


rock: of Gibraltar is 1340 feet above the level of the ſea; 
how far can a perſon ſee an object from thence at ſea, ina 
clear horizon ? 
 Fnf. By proceeding as in Example 1, the diſtance will 
be found to be nearly 45 miles; and if the diſtance for the 
be almoſt 48 miles. 
. Of taking Draughts of Harbours, Sea C, Ge. 

Pup. How do you take the draught of a harbour, ſo as 
to lay dawn the coaſt? _ | = 

Txt. By the principles of oblique failing.  _ 
$4. of ut by what method do you lay down the ſides 
and angles, &c, 5 52 

Tut. If you have ſufficient depth of water, and are in no 
danger from rocks, fhoals, or ſands, obſerve ſome re- 


a of the eye above the ground be added, the diſtance 
wW ; 6 


markable place on the ſhore, and the point of the compaſs 


it bears, and after failing on any particular rhumb, calcu- 
lating the diſtance run as nearly as poſſible by the jog ob- 
ſerve the fame place with the point of the compats it bears 
from you. Thus you may lay down the angular fituation 
of the thip at each obſervation, with reſpect to the place 
obferved on the ſtore. ea „ 

| af. What practical direction do you draw from hence? 

Tut, This being contidered as a bafis, it will be very 
eaſy, from attentive obſervation, to ſketch out with a pencil 


the form of the coaſt ; and as often as any other remarkable 


building, tree, &c. can be obſerved, with its bearing, &c. 
note it down, and continue to fketch the turnings and 
windings of the coaſt, as you proceed, in the ſame manner. 
Pup. But when there are rocks or ſands, what method 
would you advife? _ | | 7 % Od 
Tut, That the ſhip ſhould caſt anchor in the ſituation 
moſt convenient for viewing the principal capes, head- 
lands, or inlets, or lay to as ſteady - as poſlible, whilſt a 
boat runs in a direct line any determined diſtance to be 


known by the log or other 3 where the ſame points 


can be ſeen as before. Here the bearings ſhould alſo be 


noted, and the angular diſtances to betaken by the Hadley's 


quadrant; make columns for introducing your remarks, 

and take every opportunity of correcting the ſketch of the 
coaſt, &c. 5 

| 1 P up, 


a 3 1 4 ©. 


. 
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Pup. But ſuppoſe the coaſt of any bay or harbour ſhould 
wind ſo much that all the principal points cannot be ſeen 
from two ſtations: TAS 5 

Tut. Where that is the caſe, take the boat into ſuch 
places to examine them particularly, and take ſketches of 
the ſame, with the eſtimated length and breadth of the in- 
lets as nearly as poſſible, which alfo introduce in the ge- 
neral draught. | eres © 

Pup. What do you obſerve further on this head ? 

Tut, To take ſoundings at every convenient place, 
which inſert in ſmall figures either in fathoms or feet at 
low water ſpring tides; to note any dangerous rocks in 
their proper ſituations, and to mark out any. fands or 
ſhoals, with the ſhape, direction, and extent of them, 
which occur in the compaſs of your draught. Theſe things 
are accompliſned by means of a boat, with four or five 
proper perſons in it, compaſs, and other things neceſſary, 
excluſive of the mariners. 1 Ih : 

Pup. What advantages do you draw from hence ? 

Tut. Many very material ones, which, in conjunction 
with the ſetting and drift of currents in and out of moſt 
harbours, with proper allowances on account of leeway for 
ſteering ſhips, form the ſkilful pilot. Hence the peculiar 
advantage of thoſe perſons in their reſpective harbours, 
from conſtant practice and certain experience; but which. 
in many caſes may be diſpenſed with, by a due attention 
to theſe matters. | e 

Pap, How is that effected? 7 OE 
Tut. Take a view of any chart relating to any particular 
harbour, which will more fuily explain what I have faid 
than the greateſt multiplicity of words. You will there 
perceive not only all the particulars already mentioned, but 
for the ſeaman's direction, the very path is pointed out by 
means of double lines drawn through any dangerous rock, 
fand, or the like, to ſome known object on ſhore, till you 
can gain ſome other direction to change your courſe by 
failing along ſome other rhumb to ſome other known ob- 
ict As theſe directions mult interſect each other, ſo that 
the ſhip may eſcape the danger, if under water, any other 
direction neceſſary muſt in like manner be noticed for the 


fame purpoſes, till you have ſecurely entered the harbour. 


Pup. This ſeems to be very plain; but I think it would 
be plainer to illuſtrate it by ſome particular chart. . 
Tut, Let us take that of Plymouth Sound, with the en- 
| Ns Tr trance 
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trance into Plymouth Harbour, for an example. A good 
general direction in coming from the eaſtward is to ſtand 
over, having given the Mewſtone a good birth on the lar- 
board, about two thirds towards Penlee Point, in a direc- 
tion not more northerly than two points from the weft, till 
the eaſt end of the White Patch on the Hoe and the Old 


Church are in a right line, bearing N. by E. 2 E. In 


coming from the weſtward, give Penlee Point a good birth 
on the ſtarboard, till you come into the fame ſituation, in a 
direction not more northerly than N. E. by E. Thus you 
will avoid the Shag Stone and Tinker on the eaſt part of 
the Sound, and the Knap Sand and Panther Rock more 


weſterly. By ſailing then in the direction of N. by E.! 


E. as above, or traverſing ſo, if the wind is before the 
beam, as to avoid the dangers marked out, you may ſteer 
up into the harbour, by the directions in the ſaid charts, par- 
ticularly attending to the drift and ſetting of the current, ſo 
as to prevent being driven to leeward. _ | 
Pup. What farther remarks are neceſlary ? 

Tut. In delineating freſh charts, or correcting old ones, 
make the mark of an anchor, where there is good anchor- 
ing ground, rocky or other words of the like nature, where 
the bottom is foul in deep water, but in ſhallow water 
they are generally denoted by ftnall croſſes, as fands are by 
ſmall dots. | | 34 | 
Pup. Are there no other methods of making draughts of 

fea coaits ? Es | 7 

Tut. Ves; they may be done by meaſuring and taking 
angles on the ſhore, and thereby laying down the ſeveral 
bearings and other matters as before. i 

Pup. What other information 1s neceſlary ? 

Tut. Theſe rules will generally be ſufficient ; and it only 
remains to add, that the bearings by the compaſs mult be 


corrected by the variation, in order to lay down the true | 


bearings. 
6. Of reducing Dr aughts to any Scale required. 


Pup. How is this effefted? © 
Tut. There are various ways of doing this; but the fol- 


lowing mechanical one is beſt adapted for practice. Set off 


at equal diſtances on the margin of every fide, as many di- 


pencil, draw crols lines to form exact ſquares in the bod 


viſions as are convenient, from which, with a black lead 


y 
of 


aking 
veral 


only 
uſt be 


e true 
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of the draught to be reduced. The clean paper for your 
copy, whether ſmaller or larger, muſt be drawn with the 
ſame number of ſquares, each of whoſe ſides will conſe- 
quently be ſmaller or larger in proportion. If every fourth 


or fifth line be drawn ſomewhat ſtronger in each, the cor- 


reſponding ſquares will more readily be diſcovered. By 
the pencil, and a ſteady eye, form ſuch lines or curves on 
your copy in the reſpective ſquares as are in your firſt 


draught z when the whole is copied, and the pencil marks 


- * 


from attention and compariſon appear to be correct, make 
a black line with Indian ink, &c. and when dry, rub out 
the pencil lines with India rubber or fungus, or crumbs 
of ſtale white bread, The lines can be ſtrengthenęd as may 
be neceſſary, in order to its perfect completion. 


7. Of touching Compaſs Medles. 


Pup. What do you mean by touching compaſs needles? 


1ut, To communicate the magnetic virtue to any ſteel 


needle, worked ſuitably for playing on a pivot within a 


compaſs box, or to ſtrengthen that virtue when impaired or 


loit, take two bars, ſtrongly magnetical, and Jay your 
needle in a direction as nearly north and ſouth as you can, 
with the intended north end towards the north. Join theſe 


bars in a right line conſiderably above the needle, with 


te north end of each northward ; which bring down upon 
tne needle, ſo that the junction may be over the centre. 
Draw them aſunder along each half of the needles, continu- 


ing the motion of each till they are at leaſt eight inches 


clear of the reſpective ends of the needle. Continue them 
in motion circularly, and join them as before when brought 
round to the centre, always keeping the bars Parallel to 
each other; which operation repeated ſix or eight times 
will give a power to-the needle ſufficiently magnetical. 


8. Directions for Ships from foreign Countries 07 approaching 


the Channel. 8 | 


* p. In what manner are ſeamen to notice thefe ? 


t. On returning from long voyages, as fogs on ap- 


proaching the channel are very prevalent, and obſervations 
when moſt wanted perhaps cannot be obtained, it is ad- 
Vilable to make ſoundings in time, and to keep in a latitude 
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not higher than 49 N. Here you will have go fathoms 
water, with a fine ſand, 66 leagues from the Lizard; but 


coarſe ground. If you have once ftruck ground in 90 
fathoms, the ſame depth continues from 49® to 49 30'; in 
ſix or ſeven leagues, it ſhoals 5 fathoms at once, in which 
it continues ſome time, and chen becomes deeper. In 3 
leagues ref you will ſhoal again; always obſerving to 
fegard general —— in preference to particulars. But 
if you have only 64 fathoms, and have ſand mixed with 
* like ground pepper, Scilly is 14 teagues N. E. by 
N. but if the depth varies, with the ſame bottom, from 64 

th go fathoms, the channel is fairly open. 5 
OP What farther obſervations are neceſſary? | 
Tut, If in latitude 4930, you have 75 fathoms, ſteer E. 
by S. or E. S. E. ſo as if poſſible to keep the latitude good, 
and not get more northerly till you are within Scilly, nor 
in that caſe until you can make the land. Between 400 20 
and 49 25, with 60 fathoms, you are a breaſt of Scilly ; 
dut in 35 fathoms you are a breaſt of the Lizard. Near 
Scilly you have black ſtones on the lead, which is found no 
where elſe in the channel, and you ſhould not in the night 
come nearer to it than 1 when you are only 3 
leagues diſtant; but in that latitude, or to the northward 
| chout Scully, 2 have ouze on the lead from 85 to 60 
athoms. You ſhould keep the lead going to prevent fall- 
ing to the northward ; but if you are too far north, work 
to the ſouthward into coarfer ground, when you will be to the 
fouthward of Scilly. Within Scilly, if you are in the chan- 
nel, you have deeper water to the ſouthward and ſhoaler 
water to the northward. Forty-five fathoms is the neareſt 
vou ſhould come to the Lizard in the night; and to run up 
channel in the night, keep without the line of forty fa- 


Portland, come no nearer in the night or thick weather 
than 24 fathoms, and from thence to the Neſs than 20 fa- 
thoms. You have fine ſand, with black fpecks and hake's 
. - teeth, when in the fair ew d up channel ; and probatly 
| you have made the land. But between Beachy Head 
and the Wight; you have from 30 to 38 fathoms water, even 
within four leagues of the Owers and Eaſtborough Head. | 
Pup. Theſe obſervations muſt be of very great impor- 


* 


tance to ſeamen on returning from foreign voyages. 
Tut. They are fo; nor are they leſs important to trading 
| "FN „ veſſe 


in the latitude of Scilly, you have 80 fathoms water, with 


*Xhoms, in which the Eddyſtone lies or is. From the Start to 
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ms veſſels to and from Ireland, or any of the French ports in 
ut the Bay of Biſcay. This naturally leads to one more re- 
ith mark, which is; that when you are to the ſouthward of 
90 Scilly, with from 70 to go fathoms water, or in the latitude 
in of Uſhant, or more ſoutherly, you have reddiſh gravel ſand, 
ch with many pieces of ſhells; a proof that you are out of the 
3 channel. In the latitude of Uſhant, with 86 fathoms, you 
to are diſtant from it 36 leagues, but with 70 fathoms only 
ut 11 leagyes. In the night, or thick weather, you ſhould not 
th come nearer than 63 fathoms, nor to the Seams than 6 
by fathoms. But as theſe directions will fully ſuffice, I ſhall 
64 proceed to give you an eaſy practical method of keeping a 
8 at ſea, whereby to determine the place of the 
p. | | 
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FFF 


„„ 


Containing ſome brief DrrecTIONS for keeping a Jovn- 


NAL of any SEA VOYAGE, with a SPECIMEN of ſuch 
a JOURNAL; to which is annexed an EXPLANATION | 
of the ſeveral Days* WoREs contained in it, { 


T* muſt firſt be premiſed that ſeamen begin and conclude 
their day of 24 hours at noon ; and the account which 
is marked for Monday June 15th, began on Sunday noon, 
and ends on Monday noon, This muſt be particularly 
noticed, that in having recourſe to the nautical almanack, 
the true numbers may be taken from thence for the time 
delired ; becauſe as the numbers are given to the noon and F 
midnight of each civil day, the time expreſſed therein muſt 
be made to correſpond with the time of the journal. - 
Pup. I am happy to find we are at laſt arrived at our 
deſtined port. | 5 
Tut. We are now come to that which conſtitutes ac- | 
tual ſervice, and to which all former directions have been D 
preparatory. | ; 5 
up. I with you would preſent me with a journal to 
the Welt Indies. | VN 
Tut. The readineſs with which I would oblige you 
would certainly induce me to it ; but as our time 1s ſhort, 
and our limits conhned, we mult ſtop ſhort. Oporto, 
Liſbon, or Gibraltar, might have ſerved our purpoſe ; but B 
the uſual mode is to ſtretch as far as Madeira, with which | 
I ſhall comply. TY | 
Pup. It will be unneceſſary to notice the circumſtances 
of ſailing down the river Thames, as | have ſeen frequently, 
| becauſe that is always performed under the direction of a 
pilot; and in failing down the channel, it is fo well known 
to every coaſting veſſel, that it is uſelels.  _ 
Tut. It was my deſign to ſhew you only the method of 
leaving the land, till you come within fight of the port or 
land deſired; as the only part of naval inſtruction in which 
you have not been particularly converſant, 
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; courſe, and (from 10 to 12) for two hours more, in the 
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DO BSERVATITIONS 


ON THE PRECEDING 
1-0 424 N93 


Firſt Day. May 5th to May 6th, 1799. The Start, at 
6 evening, N. N. E. 12 miles; hence the {hip was diſtant 
from the Start the ſame diſtance on the oppotite point, or 
5. 9. W. 12 miles. This makes 11 miles for difference of 
fatitude, and 4.6 miles for departure, which put in the 
traverie table annexed : *** 


— 


Faire . N.j 0... . W. 

8. 8. W. . 11 | 4 6 
EW. S. W. 234 18.9 21.6 
SW. by W. 39 2 2 
. VV‚H Sat 8.6 
W. by 0: 18.6 . 3 i 


** 


5 — Diff. Lat. 45.3 Dep. 88-6 


Now the ſhip ſails large through the reſt of the day's 
work, and therefo:e' no allowance of leeway is made; 
now the ſhip runs two hours (from 6 to 8) on a W. S. W. 


firft 6 knots, in the ſecond 5 knots and 6 fathoms (of 8 
| fathoms to a knot) their ſum is 11 knots 6 fathome, which 
double, and it makes 23 knots 4 fathoms. Alſo the ſum 

of the knots run on the S. W. by W. courſe is 39.2 
| knots; on the weſt courſe is 8.6 knots, and on the W. 
by 8. 18.6 knots, as in the table. Hence, the difference 
Of latitude is 45 miles ſouth from the Start, and the de- 


parture from the Start 85. 6 miles weſt; which, by Mer- 


cator's or middle latitude ſailing, gives for the difference 
' of longitude 132.6, or 2? 13“ weſt. To this add the Start's 

longitude weſt, it gives 68 3 the ſhip's preſent longitude 
weſt; and 45 miles ſubtracted from 502 9“, the Start's la- 
titude, it leaves 49 24, the ſhip's preſent latitude.  _ 
N. B. In this day's work, the true courſes are put down, 
the variation of the compals being allowed for. 
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5 


AND SCHOLAR'S BEST INSTRUCTOR. FIR 


gecand Day. May 6th to May 7th. The hip failing 


wholly upon one courſe, which, after the variation of the 


courſe; and finding that a current on the ſame courſe 
neurly, had, by an obſervation of the latitude, forwarded 


eparture. But it is propoſed to correct the longitude by 
i 2 

tant 
„ Or 
e of 
the 


preſented as in the Journal. 


ſun ſet, we obtained an amplitude obſervation, which 
ſewed the variation to be 21? 17' welt; and at 10 in the 
evening, we obſerved the moon's diſtance from Regulus, 


with their reſpective altitudes, by which we found our 


ference in time being 36 minutes by our watches properly. 
coulited, We had lain to from 7 o'clock, when we had 
manged our Jatitude from noon 32 9, or 43 miles, our 
preſent latitude therefore being 47 20 and our meridian 


racted, making our preſent longitude by account to be 
8 43 W, But we failed 62 miles on the fame courſe, and 
26 miles more on a S. E, courſe; from which the ſhip's 


tuation will be as in the Journal. 


5 Fourth Day. May 8th to May gth. In this day's work 
W. introduced the mode of allowing for leeway, and a 
\ the Rirent ſetting with the wind nearly; and at the conclu- 
g on ot the day, a meridian altitude of the ſun is obtained, 
„nich Nd hence the true latitude is deduced. The reſt appears 
fn in the Journal. St nh 3 
39-2 Fifth Day. May gth to May (10th. Here we have 
W. 1 2zimuth for finding the variation of the compaſe, a lunar 
rence ervation, and allowances for leeway ; and the bearing 
5 E. ul diſtance calculated for C. Corunna. 5 
rence 918th Day. May 1oth to May 11th. The different 
tarts ines and diſtances of C. Corunna are eſtimated, and 
ritude e bearing and diſtance at noon of Cape Finiſterre. 
's la- ne reſt as in the Journal. 1 de d 
lown, Seventh Day. May 11th to May 12th. Had an am- 
| . this day for obſerving the variation of the compaſs; 
001d alto an obſervation of the moon's diſtance from the 


commals has been applied, leaves S. W. for the true 


tue hip 7 miles in latitude, the ſame thould be allowed for 


an obſervation ; and therefore the ſtate of the ſhip is re- 


Dad Day. May 7th to May $th. This afternoon, at 
rue longitude! welt from Greenwich to be 9, the dif- 


b.c to the eaſtward, equal to 9.66 in longitude to be ſub- 


bright : 
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. proach to a change, no other lunar obſervation can be 


occurs, except that of a meridian altitude. Bearings, 


to an anchor, 


bright ſtar in the eagle. On account of the moon's ap- 


taken till after midnight of the 15th, and that only by ſhips 
in 60 or more of weſt longitude, and in latitudes north not 
leſs than 32%. Here the bearing and diitance of C. Fi. 


niſterre are given. | 
Eighth Day. May 12th to May 13th, No obſervation 


diſtances, &c. as before. 


Ninth Day. May 13th to May 14th. Took an azi- 
muth and double altitude obſervation, to find the variation 
and latitude. Here the bearing and diſtance from the ſhip 
to Funchal in Madeira are pointed out. 


Tenth Day. May 14th to May 15th. The only ob- 
ſervation taken this day was an amplitude for finding the 
variation. The reſt as in the Journal, 


 Elwventh Day. May r5th to May 16th. Blowing Wea- 


ther in the afternoon; we reefed, and at midnight lay to 


till ſix in the morning, and again at noon obſerved the 


ſun's meridian altitude to diſcover the true latitude. 


Twelfth Day. May 16th to May 17th. Having had 


no longitude obſervation ſince the 12th, lay to in the night; 


and the next forenoon had a double altitude obſervation 
to correct the latitude by account. At 11 fell in with the 
Nancy, who had left Funchal on the morning of the 16th, 
whoſe longitude by account was 10 minutes more welt than 


Thirteenth Day. May 17th to May 18th. Having run 
on a direct courſe till 4 in the morning, we found by the 
ſtate of the log board, that we were S. of Funchal, with 
conſiderable eaſting; when we hauled our wind to work 
to windward, as is at large ſpecified in the Journal; when 
at noon we got ſight of Funchal, and found ourſelves nearly 
S. of the port. ; 


Fourteenth Day. May 18th. Till 7 o'clock we were 
employed in working to windward ; at which time the {bp 
was ſituated as deſcribed in the Journal, and at 10 we get 
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AND SCHOLAR's BEST INSTRUCTOR, 


Or Difference of Latitude and Departure. 


A TRAVERSE TABLE, 


nn 


For 74 Points. 


For 72 Points. 


+ Point. For & Point. Hee 
[Dil. Lat, Dit. Lat. | Dep. | il. Lat. | Dep. 
EY; ; 41.0 1 |..-26]: 0.4 40.8] 4.0 
2 0.1 41.9 2250 0,2 41.8 4.1 
3 58. 2.9 3 3.0 0.3 42.8] 4.2 
4 0.2 43-9 4+ | 4.0] 0.4 43.8 4.3 
"A 0.2 44.9 S 3.0 8.3 44.8 4:4. 
5 0.3 45.9 6 | 6.0] 0.6 45.8 4.5 
7 9.34 46.9 7 |: 70}: 07 46.8 4.6 
8 00. 4 47.9 2, 8 8.0] 0.8 47.8 4.7 
9 9. 4 48.9 2.49 9.9] 0.9 48.8 4.8 
10 10.0 O. 5 49.9 2.5 10 10.0 1.0 49.8 4.9 
1 11 8.6 50.9 2. 1110.9 1.1 50.8 5.0 
12 12.0 0.6 | 51.9 2.612 | 11.9] 1.2 51.8 5.1 
1113 0.6 52.9 2.0 |; 1312.9 1.3 52.7 5.2 
14 14.0 0.7 53.91 2.714 13.914 33.7 $43 | 
15 15.0 0.7 $4:9| 2.715 | 14.9] 1.5 54.7 5.4 
6 1.16.0] 0.8 55•9 2.8 Þ} 16 | 15.9! 1.5 $543] i667 
7 | 17.0] 0.8 56.9] 2.8 || 17 | 16.5 7 "$63: {5:6 } 
18 | 18.0] 0,9 37-9] 2-9 || 18 | 17.9] 1.8 $747:| 18-7 4 
19 19.04 0.9 58.9 2.9 || 19 18.9 1.9 58.7 5.8 
20 . 20.0 | 1. o 59.9 2.9 20 | 19.9] 2.0 59.7 5.9 
21 | 21 I.O 60.9 3.0 21 20.9 2.1 60.7 6.0 
22 22.0 1:1 61.9 3-0 22 21.9 2.2 61.7 6.14 
23 23.0 1.1 62.9 3.1 |; 23 22.9) 2.2 62.7 6.2 
24 | 24.0 1.2 63.9] 3.1 jj 24 | 23.9] 2.3 63.7 6.3 
25 25.0] 1.2 64.9 3.2 2524.9 2.4 64.7 6.4 
26 26.0 1.3 65.9] 3.2 || 26 25.91 2.5 05.7} 6.5] 
27-1. 27:0: „ 66.9] 3.3 || 27 26.9! 2.6 66.7 6.6 
23 | 28.0} 1.4 67.9 3-3 || 28 27. 2.7 67.7 6.7. 
29 29.0 1.4 68.9 3.4 | 29 28.9 2.8 08.7] 6.7 
30. 30.0] 1.5 69.9! 3.4 30 29.9] 2.9 69.7 6.8 
1 31.00 1.5 19 91-3-5 31. 30.9 3.0 70.7 6.9 
32 632.0 1 6 ., ie 71.71 7.0 
33 1 33-0} 1.6 72.9j 3-9 | 33.1 32.8] 3.2 72.6 7.1 
i+ 34.0 1.7 73-9] 3-0 | 34 33.8 3.3 73-6; 7.2 | 
35 1 35-0] 1.7 7+-9| 3-7 11.35 34.8 3.4 74.6 7.3 |] 
32 36.00 1.8 73-91 3-71-36: 35,8 356 75-9; 7.4 | 
7 37.0 1.8 70.9] 3.837 | 26.2 3.6 76.6 7.5 
3938.0 1.9 77.9 3-6 j| 28 | 49.8 37 77.6 76 4 
29 39.0 1.9 75.9] 3-9 39 38.8 3.8 78.6 7.7 
42 j 49.0] 2.0 79.9 3-9 40 2 RE | 79.6 7,3 
D Dep." Lat. Dit. | Dep. Dil. | Dep Dep. Lat. 18 Dep. 2 5 
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I-AA TRAVERSE FASL &; 
Or Difference of Latitude and Departure. 
For 4 Point. For 1 Point. 
Dit Lat. | Dep. if. | Lat. |Dep. Dif. Tat. |Dep. Bi. Lat. | Dp 
1 1.0 0.1 || 41 | 40.6] 6.off x | 1.0} o. 241 | 40.2] 8.0 
2 2.0 0.3 42 41.56] 6.2] 22.0 0:4 || 42 |: 41.2] $2 
33.0 0.4 || 43 | 42.5] 6.3] 3 | 2.9] 0.6 || 43 | 42.2] 84 
'4 4.0 0.6 || 44 | 43-5] 6.5]} 4 | 3-9| 0.8 || 44 | 43-2] 8.6 
5 | 4.9 0.7 || 45 | 44-5] 6.6} 5 | 4.9] 1.0 || 45 | 44-I] 8.8 
6] 5.9] 0.9 || 46 | 45.5] 6.7]] 6 | 5.9] 1.2 || 46 | 45-I] 9.0 
7] 6.9 1.0 j| 47 | 46.5] 6.9] 7 | 6.9] 1.4 || 47 | 46.1] 9.2 
8] 7.9] 1.2 || 48 | 47.5] 7.0 8 7.8] 1.6 || 48 | 47.1] 9.4 
98.9 1.3 || 49 | 48.5] 7.2 9 | $8.8] 1.8 || 49 | 48.1] 9.6 
10 | 9.9] 1.5 || 5o | 49.5] 7.3] 10 | 9.8] 2.0 j| 5o | 49.0] 9.8 
11 10.9 1.6 || 51 | 50.4] 7.511 | 10.8] 2.1 j| 5x | 50. 0 10.0 
'12 | 11.9] 1.8 || 52 | 51.4] 7.61} 12 11.8 2.3 5251.0 10.1 
1312.9 1.9 || 53 | $2.4] 7.8 13 | 12.7] 2.5 || 53 | 52-0] 10,3 
14 | 13.8 2.1 || 54 | 53.4] 7.9 14 | 13-7] 2-7 || 54 | 53-0] 10.5 
15 | 14.8 2.2 || 55 | 54.4 8.7 | 15 14.7] 2.9 || 55 | 53-9] 10.7 
16 [15.8 2.3 || 56 | 55.4] 8.2 | 16 15.7 3.156 | 54-9] 10.9 
17 | 16.8] 2.5 || 57 | 56.4} $8.4}| 17 | 16.7| 3.3 || 57 | $5:9] 11.1 
18 | 17.8] 2.6} 58 | 57.4] $.5j} 18 | 17.7] 3.5 || 58 | 56-9] 11.; 
19 | 18.8 2.8 || 59 | 58.4] 8.6 19 | 18.6] 3.7 || 59 | 57-9] 11.5 
20 | 19.8] 2.9 || 60 | 59.3] 8.8] 20 | 19.6] 3.9 || 60 | 58:8] 11.7 
21 | 20.8| 3.x || 61 | 60.3] 8.9 21 | 20.6| 4.1 || 61 | 59-$| 11.9 
22 | 21.8] 3.2 || 62 | 61.3] 9.1 2221.6 4.3 || 62 | 60-3] 12.1 
23 | 22.7 3.4 || 63 | 62.3] 9.2|| 23 | 22.6] 4.5 63 | 61-5] 12.3 
| 24| 23-7] 3-5 || 64 | 63.3] 9.4 24 | 23-5} 4-7 || 64 | 62-8] 12.5 
25 | 24.7] 3-7 || 65 | 64.3] 9.50/25 | 24-5] 4-9 || 65 | 63-7] 12. 
26 | 25.7] 3.8 |} 66 | 65.3] 9.7 26 | 25-5} $5.1 || 66 | 64-7 
27 | 26.7| 4.0 [67 | 66.3] 9.8] 27 | 26.5] 5.3 || 67 | 65-7 
28 | 27.7] 4.1 j| 68 | 67.3] 10.00] 28 | 27.5] 5.5 || 68 | 66-7 
29 | 28.7| 4.3 || 69 68.2 10.1 29 | 28.4] 5.7 || 69 | 67-7 
| 30 | 29.7| 4.4 || 70 | 69.2] 10.3 30 | 29.4] 5.9 || 70 | 68-6 
31 | 30.7 4.5 j| 71 | 70.2] 10.4 31 | 30.4| 6.0 j| 71 | 69.6 
| 32 | 31.7! 4.7 || 72 | 71-2] 10.6 3231.4 6.2 || 72 | 70-6 
33 32.6 4.8 || 73 | 72.2] 10. 33 32.4 6:4 || 73 | 71-6 
34 | 33-6] 5.0 || 74 73.2 10.8 34 | 33-3] 6.6 || 74 | 72-6 
35 | 34.6 5.1} 75 | 74.2] 11.01} 35 | 34-3] 6.8 || 75 73.6 
36 [35.6 5.3 || 76 | 75.2] 11.1 36 | 35.2] 7.0 || 76 | 745 
37 | 36.6| 5.4 | 77 76.2 11.31] 37 | 36-3] 7-2 | 77 | 755 
38 37.6 5.6 || 78 | 77.1þ 11.41] 33 | 37-3{ 7.4 || 78 76.5 
39 [38.6 5.7 || 79 | 78.1] 11.6 39 | 38.2] 7.6 79 | 775 
40 | 39.6 5.9 || 8 | 79.1] 11.7 40 39.2 7.8 8 78.5 
Dil. Dep. Lat. I Diſ. Dep.] Lat. Diſ. Dep. Lat. I Diſ. Dep. 
5 For 74 Points. | For 7 Points. 
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I. A TRAVERSE TABLE, 
Or Difference of Latitude and Departure. 

| For 14 Point. ; | - For 14 Point. | 

[Dil Dr. Tat. Dep. || Dif. Lat. wo Lat pep Diſ.] Lat. | Dep 

* 1.0 0.2 || 41 | 39.8] 9.9 I 1.0] 0.3 41 | 39.2] 11.9 

| 2 | 1.9] 0.5 || 42 | 40.7] 10.2 21.9 0.6]| 42 40.2 12.2 
32.9 0-7 || 43 | 41.7] 10.4 3 2.9 0.9 43 | 41.2] 12.5 

4 | 3-9] 1-0 || 44 | 42.7] 10.7]] 4] 3-8] 1.2 44 | 42.1] 12.8 

5 4.9 1.2 || 45 | 43-7] 10.9 5 4.8 1.5% 45 | 43-1] 13.1 

: 6] 5.8] 1.5 || 46 | 44.6] 11.2 6 $7 1.7 46 | 44.0] 13.3 
oo 7| 6.8] 1.7 || 47 | 45.6] 11.4] 7 7 2.0 47 | 45.0] 13.6 
* 82.8 1.9 | 48 | 46.6] 17.7 8 | 7.7] 2.348 | 45.9] 13.9 
by 9 8.7] 2.2 j| 49 | 47.5] 1.9 9 | 8.6| 2.6 49 | 46.9] 14.2 
55 109.7 2.4 || 50 | 48.5] 12.2 10 9.6 2.9] 5047.9 14. 5 
i 1110.7 2.7 [51 | 49.5] 12.4 11 | 10.5] 3.2 5148.8 14.8 
muy 12 11.6 2.9 || 52 50.4] 12.6 12 | 11.4 3-80 52 | 49-8] 15.1 
on 13 | 12.6] 3.2 || 53 | 51.4] 12.9 13 | 12.4\ 3.8 53 | 50.7] 15.4 
Sy 14 13.6 3.4 || 54+ | $2.4] 13.114 13.4] 4.1 35+ 51.7157 
10. 14.6 3.653 | $3-4] 134/15 14.4 4.455 | 52.6] 16.0 
Hh 16 | 15.5] 3.9 || 56 | 54.3] 13.616 | 15.3] 4.6 56 | 53.6] 16.2 
__ 16.5 4.57 | 55.3] 13-9} 17 | 16.3] 4.9 57 | 54:5] 16.5 
a 18 | 17.5] 4.458 | 56.3] 14.1 18 | 17.2| 5.2 58 | 55.5] 16.8 
2 18.40 4.6 || 59 | 57-2] 14.39 18.2 5.5 59 5E. 5 17.1 
1. 20 19.4 4.9 || 60 | 58.2] 14.6 20 | 19.1] 6.8] 60 57.4J/ 15.4 
4 21 20.4 5. 1 [61 59.2 14.821 | 20.1] 6.1 61 | 58.4] 17.7 
rh 22 | 21.3] 5.3 || 62 | 60.1] 15. 1 22 | 21.2] 6.4 62 | 59.3] 18.0 
* 23 22.3 $5.6 || 63 | 61.1] 15.3 23 | 22.0| 6.7 63 | 60.3] 18.3 
ay 23.3 5.8 || 64 | 62.1] 15.6 24 | 23.0 7-0 |; 64 | 61.2] 18.6 
18. 24.3] 6.1 || 65 63.1 15.8} 25 | 23.9] 7.365 62.2 18.9 
1 25.2 6.3 || 66 | 64.0] 16.0 26 | 24.9] 7.5 66 | 63.2 19.1 
* 26.2 6.667 65.0] 16.3 2725.8 7.867 64.1 19.4 
1 27.2 6.8 || 68 | 66.0] 16.5 28 26.8 8.10 68 | 65.1] 19.7 

| MH 23.1 7.0 || 69 66.9 16.8 29 | 27.8] 8.4 69 66.0 20.0 
| 175 29.1] 7.3 || 70 | 67.9] 17.0 3028.7 8.7 70 | 67.0] 20.3 
* 30.1 7.5 || 71 | 68.9] 17.3 3129.7 9.0 71 | 67.9] 20.6 
Hoe 31.0 7.8 || 72 | 69.8] 7.8 32 30.6 9.3 72 | 68.9] 20.9 
* 32.0] 8.0 || 73 | 70.8] 1.7 3331.6 9.673 | 69.9] 21.2 
1 33.0 8.3 74 | 71.8] 18.0 3432.5 9.9 74 | 70.8 21.5 
| 14.8 34.0) 8.5 | 75 | 72.8] 18.2 3533.5 10.2 75 | 71.8 21.8 
150 34.9 8.776 | 73.7] 18.5 3634.5 10.4 76 | 72.7] 22.0 
1 35-9 9.011 77 1] 74:7] 18.7N 37 | 35-4] 10.7 77 | 73-7] 22.3 
{255 J 9 9.2 || 78 | 75.7] 19.off 38 | 36.4| 11.0 78 | 74.6] 22.6 
o| 15.6 37-9] 9-5 || 79 | 76.6] 19.2 39 | 37-3] 11.3} 79 | 75.6] 22.9 
4 Rs 38.80 9.7 [80 77.6 19.4 40 | 38.3 11. 6680 76.6 23.2 
be DDL. Ber. Lr. P Pep. Lat. 

tp. Lat. Diſ. Dep.] Lat. ¶ Diſ. Dep. Tat. Diſ.| Dep. Lat 


_For 64 Points. 


For 6. Points. 
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100 - THE YOUNG SAILOR's SURE GUIDE, 
LEAN RANEDRSE. TATLE, 
Or Difference of Latitude and Departure. 
| For 14 Point. | For 2 Points. BM 
1 Vit. Lat. Dep. Dil. Lat.] Dep. Dil. Lat. Dep. Dil.] Lat. Dep Dit 
1 | 21 455 . — 8 
, 1 | o.9] o. 3 41 [38.6 13.8 I | 0.9 0.4 41 | 37.9] 157 | : 
21.9 o. 4239.58 14.1 2 | 1-8] 0.8} 42 38.8 16.1 LE 
32.8 1.0 43 | 40.5] 14.5]| 3 | 2-84 1.143 39.7 16.5 2 
4 3.8] 1.3 4447.4 14.8] 43.7 1.5 444. 160 
5 4.74 1.71} 45 | 42.4] 15.21} 54.6 1.9 45 47.6% 1:21 2 
G | $5.6] 2.0 46 | 43.3] 15.5]} 6 j 5-5} 2.3 46 | 42.5] 176 | 
7: |-:.6:64--:2564 11-47} 44-31-15-38H 7 6.5 2.7 47.1 43-41 13:0 | 4 
8 | 7.5] 2.71] 48 | 45.2] 16.20] 8 7.4] 3.748 44.4184 | 
9 | 8.5] 3.0 49 | 46.1] 16.51] 98.3 3.449 | 45.3} 18, 3 
10 9.4] 3.4 59] 47.1] 16.8 10 9.2 3.8 5046.2 19, * 
1110.4] 3.751 | 48.0] 17.2 11 10.2 4.2 51 | 47-1} 19. 5 
12 11.3] 4.0] 52 49.0 17.6 2 11.1 4.6 52 48.0 19, 17 
13 | 12.2] 4.4 53 49.9479 13 12.0 650 53 | 49.0|.20,; 14 
1413.2] 4.7 54 50.8] 18.2 14 12.9 5.4 5449.9 20,7 Lie: 
[15 14.1] F. 1 55 | $1.04 18.5 15 | 13.9} 5-7} 55 50. 21.0 18 
1615.1] 5.4 56 52.7 18.9 16 | 14.8 6.1, 50 | 51.7| 21.4 790 
17:7. 16.0] 5:71} 57-1-53-7] 19.217 15.7 6.5 5732.7 2151 18 
25 17.0] 6.1058 | 54.6] 19.5 1816.6 6.9 58 | 53,6! 22. 2 
19 17.9] 6.4 59 | 53.5] 19.919 17.6 7.3 59 | 54.5 22.6 a9 
20 18.8] 6.7 60:] 56.5] 20.2 20 | 18.5} 7.7 bo | 55.4] 23.0 - 
21 | 19.8] 7.1 61 | 57:4] 20.5 2119.4 8.0 61 56.4 23.3] "ig 
22 | 20.7] 7.4 62 | 58.4 20.9 22 | 20.3]. 8.4 6257.3 23% „ 
23 | 21.7] 7.7 63 | 59.3] 21.2 23 21.3 8.8 6358.2 241 [23 
24 22.6] 8.1 64 | 60.3] 21.6 24 22.2 9.2 6459.1 24.5] hey 
25 23.5 $.4}} 65 | 61.2] 21.9 25 23.1 9.6 65 | 60.1} 24.9] 2 
26 | 24.5] 8.8 66 | 62.1] 22 2] 2624.0 10.01! 66 | 61.0} 25.3] IRE 
| 27 25.4] 9.1 67 | 63.1] 22.6 2724.9 10.3 C7 | 61.9; 25.0 28 
28 26.4] 9.4 68 | 64.0] 22.9 28 | 25:9| 10.7 6862.8 26.0 20 
29 | 27.3] 9.969 | 65.6] 23,229 26.8 11.1 6963.8 % „ 
3028.2 10.1 7065.9 23.6 30 27.7 11.5 70 | 64.7] 20:8 4 | 
31 29.2 10.4 71 | 66.8] 23.9 31 | 28.6] 11.91} 7165.6 27200 0 „ 
32 | 30.1] 10.83] 72 | 69.84 24.2]] 32 | 29.6} 12.2 7266.5 %%% | 
{ 33 | 31.1] 11.3] 7368.7 24.6 33 | 30-5| 12.6 73 | 67.5| 274 34 
24 | 32.0] 11. 74 | 69.7 | 24.9 34 31.4 13.0 7468.4 20.1888 
35 | 33-04 11.875 70.6 25.3 35 | 32-3] 13.40 7569.3 8% C 
36 33.9 12.1 76 | 71.6] 25.6 36 33.3 13.8 7670.2 29-1 2 
| 37 \ 34.2] 12.i} 77 | 72.5} 26.00] 37 34.2 142 77 | 71-1] 295 | 
38 35.812.878 | 73.41 26.3 38 35.1 14+5 | 78 | 72.1] 29.9 
39 | 36.7] 13.1] 79 74.4 26.6 39 36.0 14.9 79 | 73-9| 39 
40 j 37-7] 13-51} 80 75.3 27.0 40 | 37.01 15.3 8073.9 39 
Dif. | Dep.] Lat. [Diſ.] Dep.] Lat. | Diſ. ] Dep.] Lat. Dif. Dep.“ Lat 
For 63 Points. A For 6 Points. 
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LA E TABLE, 


Or Difference of Latitude ad Departure, 


Q_ 


For 21 Pornts.... - For 25 Points. | 
. Lat. | Dep. Dif. Lat. | Dep · Diſ.] Lat. Dep. Diſ. Lat. | Dep. 
. — — — — — eee eee | 
— 2 0.9 0.4 41 | 37-1] 17.5} 1 0.9 o. 5 4136.2 19.3 
15.7 2 | 1.8] 0.9 42 | 38.0] 18.01] 2 | 1.8] 0.9 42 | 37.0 19.8 
10 ee. 1.343 38.9 18.4] 3] 2.6] 1443 37.9 20.3 
16. 4 3.6 1.7 4439.8 18.8 [ 4 3-5] 1.9 44 38.8 20.7 
| 16.8 5 | 4.5 2.1 45 40.7 19.2 5 | 4:4] 2.4 45 39.7 21.2| 
17,2 6 5.4 2.6 46 | 41.6j 19.7]} 6 | 5.3] 2.846 | 40.6| 21.7] 
17.6 76.3 3.0 47 42.5 20.1 7.] 6.2 3.3 47 41.4 22.1 
18.0 3 7.2 34 4843.4 20.5 8 J 7.1 3.8] 4842.3 22.6 
134M; | 3.1] 3.8 49 44.3 21. 9 7:9] 4.249 43.2 23.7 
13.1 | 10 9.0 4.3 50 45.2 21.41% | 8.8] 4.7 5% 44.1 23.6 
| 19. [11 9.9 4.7 51 | 46.1| 21.8\} 11 | 9.7| 5.2 5145.0 24.0 
19.9 12 10.8 5. 1 52 47.0 22.2 12 10.6] 5. 7 52 | 45.9] 24.5 
19.9 13 11.8 5.6 53 | 47-9| 22.713 | 11.5} 6.1 53 46.7 25.0 
. 20. \ 14 12.7 6.0 54 | 48.8] 23.1 14 | 12.3] 6.6 54 47.60 25.4 
Us 15 13.6 6.455 | 49-7 | 23-5} 15 | 13-2| 7-11} 55 | 48.5] 25.9 
21.9 16 | 14.5| 6.8 56 50.623.916 | 14.1} 7.5 56 | 49.4| 26.4 
7 | 21.4 117 [25-4 7.3 57 | $1-5| 24.417 | 15.0| 8.0 57 | 50.3] 26.9 
7 210 18 16.3 7.758 52:4 | 24.8 1$ } 159+ 8. 58 51.427. 
6] 21 19 17.2 8.11} 59 53.325.219 16.8] 8.9 59 | 52.0| 27.8 
34 20 18.1] 8.6 60 | 54.2| 25.7 20 |. 17.6] 9.4 60 52.9 28.3 
4. 23.0 21 | 19.0] 9.0 61 | 55.1 26.1 21 | 18.5] 9.9 61 | 53.3| 28.7 
41.1. 22 | 19.9] 9.4 62 | 56.0| 26.5]| 22 | 19.4| 10.4 62 | 54.7| 29.2 
34 23-7] 23 20.3 9.863 57.0 26.9 23 20.3 10.8 63 | 55.6] 29.7 
2 24.10 2 21.7 10.364 57.9] 27.4 24 | 21.2} 11.3 64 56.430. 2 
1 | 24.58 |: 5 22.6 10.7 65 | 53.8] 27.8 25 22.0 11.8 65 57.3 30.6 
1 | 23-9 2623.5 11.1 66 | 59.7| 28.2 26 | 22.9] 12.2 6658.2 31.1 
— 25-1 27 4.4 11.5 67 60.6 28.6 27 | 23.8] 12.7 67 59.1 31.6 
91 150 28 25.3 12.0 63 61.5 29.1 28 24.7 13.2 68 60.0 32.0 
8 7, 2926.2 12.4 | 69 | 62.4| 29.5 2925.6 13.7{| 69 | 60.9 32.5 
.8 . | 12.8 70 | 63.3] 29.9 3o | 26.5 14.1 70 61.7 33.0 
PE * 3 28.0 13.3 7164.2 30,4 31 27,3 14.6 71 62.6 33.5 
; = 32 28.9 13.772 65˙1 30.8 32 28.215.172 63.5 33.9 | 
5 4. 33 29.814.173 66.0 31 3329.1 15.6 3 64.4 34.4 
4 % -+ 32-7 4.5 74 | 65.91 31.6 34 | 30.0! 16.01; 74 | 65.3} 34 9 
F120 35 31.6 15.0 i 75 67.8 32.1 35 | 30.9 16.5 75 66.2 35.3 
9˙5 19 3 52.5 15.4 7668.7 32.5 36 | 31.8 17.01! 76 | 67.0] 3584 
9.2) 1 37˙ 33-4; 15.8 77 69.6 32.9 37 32.6 17.4%77 | 67.9] 36.33 
135 5 28 | 34-4 16.2 78 | 70.5 33-41 3833.5 17.9 7 68.8] 50.8 | 
2% oa! 3˙2 16.7 79 71.433.839 344 18.479 69.7 37.2 
The ol 5M 36.2 17.1 80 | 72, 3] 34.2 40 | 35.3 18.9 8070.6 37. 7 
New!) Lat D Dep. Lat. Dif. De) Dep. Lat. Diſ.] Dep. Lat. Pil. Dep. | Lat. 
. Er 54 Points For 9 2 Points. 8 
— Fi. ' 220 2 — —— , 
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Or Difterence of Latitude and Departure. 
For 24 Points. 3 For 3 Points = 
Dit. | Lat, | Dep. E Lat Dep. Diſ. Lat. | Dep. Di. Lat. at. | Dep, 
1 * 9.9 0.5 11-41 35.2 21.1 1 0.8] 0.6 41 34.1 22.8 
| 2 1.7 1.0 42 36.0 21.6 || 2 1.7 1.1 42 34.9 23.3 
32.6 1.5 43 36.9 22.13 2.5 1.7 43 35.8 23.9 
43.4 2.1 44 37.7 22.6 4 3.4] 22 44 36.6244 
5 4.3 2.5 45 389.6 23.1 51 4.2 2.8 45 37.4 25.0 
55.1 3.146 39.5 23.6 6 5.0 3.3] 46 38.2 25.6 
x 7 6.0 3.6 47 40.3 24.2 7 5.8 3-9 47 39.1 26.1 
86.9 4.1 48 41.2 24.7 8 | 6.7] 4.4|| 48 | 39. 9 26.” 
{ 9] 7-7] 4.6% 49 42.025. 9 | 7-5] 5˙0 49 40.7 27.2 
| to | 8.6] 5.1 50 | 42.9| 25.7 10 | 8.3] 5.6 50 41.6 27,8 
| 1T | 9.4} F. 7 5143.7 26.2j| 11 | 9.1] 6.151 42.4! 28.3 
| 12 |. 10.3} 6.2 | 52 | 44.6| 26.7 1210.0 6.752 43.2 28.9 
1311.2 6.753 45.5 27.2 13 | 10.8] 7.2 53 44.1 19.4 
14 | 12.0] 7.2 54 46.3 27.8 1411.6] 7.8 54 44.9 30.0 
FCC + Ba 28.3 15 | 12.5] 8.3 55 45.7 30.6 
1613.7] 8.2 56 48.0 28.8 16 | 13.3] 8.9 56 46.6 31.1 
17 | 14.6] 8.757 43.9 29.317 | 14.1] 9.4 57 47.4 31.7 
18 | 15.4} 9.3 58 49.7 29.8 18 15.0 10.0 58 43.2 32.2 
119 | 16.3] 9.8 59 50.6 39.319 | 15.8] 10.6 59 49.1 32.8 
20 | 17.2] 10.3 69 51.5 30.8 20 | 16.6] 11.1j} 60 49.9 33.3 
21 | 18,0] 10.861 52.3 31.4 21 | 17.5] 11.761 50.7 33.9 
22 | 18.9] 11.362 53.131.922 18.3] 12.2 62 51.5 34.4 
23 19.711.863 54.0 32.4 23 | 19.I| 12.863 | 52.4| 35.0 
24 20.6 12.3j| 64 54.9 32.9 24 20.013.364 | 53.2| 35.6 
25 27.4 12.9;| 65 | 55.7 | 33-4 | 25 | 20.8] 13.9]| 65 54.0 36.1 
26 22.3 13.4. | 66 | 56.6| 33.9 2621.6 14.4 66 54.9 36.7 
27 23.2 13.9, 67 | 57.5} 34.4 27 22.5 15.0]| 67 55.7 37.2 
28 | 24.0| 14.4 68 | 58.3 35.0 28 23.3 15.6] 68 56.5 37.8 
29 24.9 14.9 | 69 59.2 35.5 29 24.1 16.11, 69 57.4 36.5 
30 25.7 15.4 | 70 60.0 36.0 30 [25.0 16.7 70 58.2 38.9 
31 26.6 15.9 | 71 60.9 36.5 3125.8 17.2 71 509.0 39-4 
32 27.4 16.4 72 51.8 37.0 32 26.6 17.8 72 59.9 40.0 
33 28.3 17.0 | 74 62.6 37.5 33 | 27-4] 18.373 | 60.7 40.6 
| 34 29.2 17.5 54 63.5 38.0 3+ 28.3 18.9 74 61.5 41.1 
35 30.0 18.075 | 64.3; 38.6 35 29.119.4]/ 75 62.4 41.7 
36 30.9 18.5 76 65.2 39.1 36 29.9 20.0 76 63.2 42.2 
37 31.719.077 66. 0 39.637 30.8 20.6 77 64.0 42.8 
33 | 32.6 19.5 78 6“. 245.7 1 38 31.6 21.1 78 64.8 43.3 
39 33.5 20,0 79 67.8 40. 6 39 32.4 21.7 79 65.7 43.9 
40 34.3 20.6 80 | 68.6 68, 6 41.1 4033.4 22.2 80 66.5 44.4 
| Dil. Dif. | Dep, Lat. Dit | Dep. = Lat. | Dif, Dep. Lat. || DiC. Dep. Lat. 

3 tw WOE 54 ; Points. | For 5 Points. 
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A TRAVERSE . 1 
11 
Or Difference of Latitude and Departure. al} 
. Wl 
— * — * N 
— For 34 Points. | F or 32 Points. | 1 
Dil. | Lat. Dep. Diſ.] Lat. | Dep. Dil. Lat. Dep. Diſ.] Lat. | Dep. Wii 
WW _——_—_——}—_—-|—--- Wt 
15 1j 0.8] o. 6 4132.9 24.44 1 | 0.8} o. 6 41 31.7 26.0 Wt 
13.9 2 | 1-6] 1.4 42. 33.725. 21.5 1.3 42 | 32-5 26.6 Walt 
1.4 32.4 1.8 43 34.5 25.6 3| 2-3] 19 43 | 33-2| 273 14 
25.0 4 3.2 2.4 44 35.3 26.2 i} 4 3.1 | 2.5 44 | 34.0 | 27 9 ä 161 i 
5. % 5 4. 3:21] 45 36.1 26.8 5| 3-9] 3245 | 34-5] 28.5 14 
26.1 6 4.8 3-6] 46 36.9 27.4 6 4.6 3846 35.0| 29.2 100 
%% % 4. 47 37.7 28.0% 7| 5-4] 4.4/4 36.3 29.8 0 
7.2 $ | 6.4] 4.848 | 38.5 28.68 6.2] 5.1 48 37.1 30.4 „ 
7.3 9 7-2] 54 49 39.3 29.29 7-9] 5,749 | 37-9] 31-1 EA 
28.3 10 8.0 6.0 50 40.2 29.810 7.7 6.3 5038.6 31.7 1 
% 8.8 6.6 5r 41. 30.4 118.5 7. 51 39.4 32.3 % 
20.4 9-6] 7.1 52 41.8 31.0 12 9.3 7.6 52 40.2 33.0 1 
30.0 [13 | 10-4] 7.753 42.6 31.6 || 13 | 10.1} 8.2 5341.0 33.6 1 
50.6 14 11.2 8.3 54. 43.4 32.2 || 14+ | 10.9 8.9 54 | 41.7 34.2 Wl 
1.1 5 12.5 8.955 44.2 32.81] 15 | 11.6| 9.5 55 | 42.5| 34-9 "FRM 
51.7 156 12.8 9.5.56 45.0 33.4 16 | 12.4 | 10.1 56 | 43.3] 35 8 1 
32. 7 13.7 ro. 1 57 45.8 34.017 13.1 10.8 57 44.1 36.1 14 
2.8 1814. 10.7 58 46.6 34.618 | 13.9 11.4 58 | 44.8 14 
33.3 19 | 15-3} 11.359 47.435.119 | 14.7 12.0 59 45.6 1 
33.9% © 1111.9 60 48.2 35.7 2015.5 12.7 60 | 46.4 i 
34. WM" | 70-9} 12.5 6x 49.0 36.3 j| 21 | 16.2 13.361 | 47.1 
35.0 | 22 | 17-7| 13.11} 62. |49.81. 36.9 || 22 | 17.0| 13.9 62 | 47.9 | 
36023 18.5 13.763 50.6 37.5 2317.8 14.6 f 63 | 48.7 
36.1 24 19.3 14.3 C4 51.4 38.1 [2418.5 15.2 64 | 49.5 
36.7 25 20.1 14.965 52.2 38.725 19.3 15.9 65 | 50.2 
37.2 26 20.9 15.5 66 53.0 39.326 | 20.1 16.5 66 5. 
37.8 27 21.7 16.167 53.8 39.9% 27 20.9 17.167 | 51 
38.3% 22.5 16.768 54.6 40.5 2821.6 17.868 | 52.6 
38.9 29 23.317.369 55Jù4 41.1 || 2 22.4 18.4 69 $2.4 
39.4 % 24.1 17.91; 70 56.2 41.7 || 3023.2 19.0 70 | 54.1 
40. WI! 3* 24.9 18.5 71 {57.0 42.331 | 24-0 | 19.7 || 71 | 54.9 
10.61 2 | 25:7 | 19.1 | 72 57.8 42.9 3224.7 20.3 72 | 55 
41% 326.5 19.773 58.6 43.5 3325.5 20.9 73 | 56.4 
41.7 427.3 20.3 74 59.4 44.1 j| 34 26.3 21.6 74 | 57-2 
42, 3328.1 20.9 75 | 60.2: 44.7 || 35 | 27-1} 22.2 75 | 58.0 
42.8 ol - 28.9 21.4 76 61.0 45.3 3627.8 22.8 76 | 58.7 
43.3 7 29:7, 22.0 j| 77 61.8 45.9 j| 37 28.623.577 59.5 
43.9 2.5 22.6 78 62.6 46.5 3829.4 24.178 | 60.3 
44.4 39 31.3 23.279 63.4 47.139 30.1 24 7 79 61.1 
01 — 32.1 23.8 80 64.2 47.7 4030.9 25 a || 80 | 61.3 
at, — —ooe as; | — — —U—ũ——— | — — — — — 
— —— Di! Dep.| Lat. || Dil. Dep. Lat. || Dif.} Dep. Lat. Dif. Dep. 
— For 4 Points. Las 42 Points. 
P 2. 
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Or Difference of Latitude and Departure. 


[ 


| For 34 Points. | For 4 Points, Ho 
Dil. Lat. Dep. } Dil.| Lat. | Dep. Diſ.] Lat. Dep. Dif.“ Lat. Dep. 57 
Ro "Cs Rams pcs Kona acorns EAI Reno ene mnnowe hg are. WR 
11 0.7] 057 | 41 | 304 27.5 1] 0.7} o. 7 4r 29.0 20.0 1 
2 1.5. 1.34% 11 28.2 2 1.4 1.4/ 42 | 29.71 29,7 * 
31 2.2 2.0 43 | 31.9 28.9 3{ 2.1] 2.1 43 30.4 04. 4 
4 3-0] 2.7 44 | 32.6 29.5 4} 2.8] 2.824 31.1 3171 3 
| 5 | 3-7} 3-4] 45 | 33-3} 39-20} 5 3.5 3-5j| 45 31.8 31.3 © | 
161 4.6] 4.0 46 34.1 30.9% 6 | 4.2} 4.2 40 2.51 32.5) 6 
7 5:21 4.7 47 | 34-5] 31-61 71 4-9} 4-91] 47 33.2 33.2 7 
3 5:9] 54% 4835.6 32.2 84 5.7 5˙7 4833.9 33.9 5 
96.7] 6.011 49 | 36.3] 32.9 9] 6.4 6.4 49 34.6 34.6 9 
110 7&1 6.7 50 | 37:0] 33.6 10 7.1 7.10/ 5035.4 25.4 io 
1118.2] 2.4 514 37.8] 34.211 7.8] 7.8 51 36.1 36.1 3 
þ 128.9 8.1 5238.5 34.9% 12 | B.5| 8.5 52 36.8 36.3 If 
| 139.6 8.753 39.335613 9-2] 9. $3 | 37-5| 3-8 iz 
1410.4] 9.4 54 40.0 36.3 14 } 9.9 9.9 5438.2 38.2 14 
| I5 | 11.11] 10.1 55 | 40.7| 36.91! 15 1 10.6} 10.6 5538.9 38.9 76 
| 176 | 17.9] 10.7 56 | 41.5 37.6% 16 | 11.30 11.3 56 39.6 39.6 10 
17 | 12.6] 11.4 57 | 42.2j 38.317] 12.0 12.0 57 | 40.3] 40.3 5 
18 | 15.3] 12.1 58 43.0 38.918 | 12.7] 12.7 5841.0 41.0 18 
19 | 14.1 12.8 59 | 43.7{ 39.6019 | 13.4 13.4 59 | 41-7] 41-7 19 
3 , 20 | 14.8] 13.4 bo | 44.5j 40.3 20 | 14:1] 14-1]| 60 | 42.4] 4% | - 
21 | 15.6] 14.1 61,1 45.2 41.01! 21 | 14.8] 14.81} 61] 43.1] 43-1 8 
22 16.3} 14.8 62 45.9 41.6 2215615662 ö 43.8 43.8 22 
2217.0 15 4 6346.7 42.3 2316.3 16.3 63 44.5 44.5 25 
24 | 17-6] 16.1 64] 47.4! 43.0 24 | 17.0 17.0 64 45˙3045. 1 
| 25 | 38-5] 16.865482 43.625 | 17.7, 17-71} 65 450 4. S 
| 26 19.3] 17.5 66 | 48.9] 44.3 26 | 38.4] 18.4 66 | 46.7 46.7 176 
27 20.0 18.10 6749.6 450 27 [19.1 19.167 1 47.4 —. 4 27 
2820.7 18.8 68 | 50.4! 45.7]; 28 19.819.868 432.1 a I 
q 29 | 22-5] 29.5] 69 | 51.1] 46.31} 29 | 29.5] 29.5 69 48.8, 
} 30 | 22.2] 20.1}; 70 | 51.9 47.0 30 [2221.2 70 49.5 49:5 30 
131 23.0 20.8 71 2 47.7 31 | 21.9] 21.9 71 59.2 59-2 31 
| 32 | 23+7] 21.5 72 33.3 43.3 32 | 22-6| 22.6 72 50.9 59-3 52 
33 | 24.4 22.2 73 | 54-1j 49.0 3323.3 23.3 73 $1-6| 51.9 35 
3425.2 22.8] 74 | 54.8 49.7 34 | 24.0 24.0 74 52 3 55 3 30 
35 | 25-9] 23-5; 75 | 55.6, 52.4! 35 | 24-7] 24-7 | 75 | $3-9| % 
| 3526.7 24.2] 76 56.3 51. 345.5255 76 | 53-7 53 36 
; 37 | 37:41.3458]. 77.1 $7-0| $171 37 26.2| 26.2 | 77 | 54-4 5+. 
| 38 28.225.578 | 57.8] 52.4 38 | 26.9] 26.94 78 | 55-2| 53-3 38 
39 | 28.9] 26.2 7938.5 33.0 39 | 27-6] 27.6 79 | 55-9| % 
| ) a 2 8 28.3 80 56.6 56.61 "29 1 
40 29.626.980 | 59.3 53.7 428.3 3 59:91 I! © |-; 
| Pit. Dep. Lat. 1ST. Dep. Lat. Du, Dep. Lat. PDiſ. Dep.' Lat De 
For 44; Points. 1 For 4 Points. 
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| 58 | 58.0 


| For 1 Degree. | For 2 Degrees. 
ch. Pit. Lat. | Dep. Diſ.] Lat. | Dep. Dit. Lat. Dep. Diſ.] Lat. Dep 

ng — — — — 1 — — — —— — — —— ——— w 
9.0 1 1 1.0 © 4141.0 0.7} 1 1.0 0.0 [41 41.0 1.4 
9.7 E 4.0 42 42.0 o. | 2 2.0 O. 142 42.0 1.5 
0.4.f 3 3.0 43 43.0 0.8. 3 3.0 O. 1 4343.0] 1.5 
2.1) 4 4.0 44 44.0 0.8 || 4 | 4.0} o. 1 44 | 44.0] 1.5 
1.8 11 45 45.0 0.8 j| 5 5.0 o. 245 45˙0 1.6 
2.5 66.0 46 45.0 0.8 || 66.0 0.2 || 46 | 46.0] 1.6 
33+ 7 1.70 | 47 47.0 0.84| 7 | 7-0] 0:2 47 | 47-0} 1.6 
33-9 2 4.8.0 | 48 | 48.0; 0.8 $ | $.04. 0.3 48 148.80 1:7 
34.6 9 9.0 | 49 49.0 0.9 || 9 9.0 0.3 || 49 49.0 1-7 
3544 10 10.0 ] 80 $0.0; 9.9 IO | 10.0} 0.3 5050.0 7 
$9.1 11 11. 0 51 51,0 0.9 || 11 | IT.0] O.4 5151.0 
30.3 1212.0 52 52.0 0.9 || 12 | 12.0] C4 52 | 52.0 
37+3 13 13.0 | 53 53.0 0.9 jj 13 | 13.0] 0.5 j| 53 | 53-0 
39-2 14 | 14.0 54 | 54.0j 0.9 || 14 | 14.0] O.5 {| 54 | 54-9 
33.9 is 15.0 55 55.0 1.0 j| 15 | 15-0] Og || 55 | 55.0 
39-6 16 16.0 5656.0 o 1616.0] 0.6 || 56 | 56.0] 2. 
493 17 17.0! | 57 57.0 1.0 || 17 | 17.0] 0.6 |} 57 | 57.0 

0 
0 


59 59.0 


© 
O 
I 
I 
I 
I 
I 
I 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 62 62.0 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 


—_— — 


38 38.0 0.7 7878.0 

39 39.0 0.7 [7979.0 

(+2 | 49.0! 0.7 j| $0 | 80.0 
Dit. 


| Dif. Dep. Lat; Dep. 


ria Wy 


9 

0 

+ | 4 1 l > 
2:7 | 37-9, 0:6 || 77 77.0 
OF 

0 


© 
I 
1. 
1 
1 
1 
60 60.0 1.1 
12 121.0 61 61.0 1.1 
112 222.0 1.1 
1 323.0 63 63.0 1.1 | 
46.0 4 | 24.0 64 | 64.0 1.1 
a6.7 5 | 25.0 65 | 65.0| 1.1 
474 6 | 26.0 66 66.0| 1.2 
450 27 | 27.0 67 1 67.0 1.2 
\ ,3 3088 -* | 28.9 68 | 68.0| 1.2 
40.5 2 | 29-2 69 | 69.0| 1.2 
50.2 | > | 39-2 „ 
5% 3 | 31.0 71 | 71.0] 1. 
| 51.6 2 32.0 72 72.0 1.3 
52.335330 73 73.0 1.3 
| £3, | 3+ | 34.0 74 74.0 I. | 
= HESH BRIE 
54. | 39 36.0 76 76.0 I 
1 
1 
I 
1 


þ + Þ C3 C3 93 C03 00 & 


Wn 
GN. wh 


5 
— 


— 
— 
+ 


27,0] 0.9']| 67 | 67.0 
28.0] 1.0 || 68 | 68.0 
29.0 I.O || 69 | 69.0 
30.0] 1.1 || 70 | 70.0| 2. 
31.80 1.1 71 71S] 2. 
32.0 1.1 [7272.0 2. 
33.0 1.273 73.0 2. 
34-0] 1-2 || 74 74.0 
[:.35-0[-T-2 11-75 | 7549 
36.0 1.3 || 76 | 76.0j 2. 
37.0] 1.3 || 77 | 77-0 
38.0] 1.3 || 78 | 78.0 
39.0] 1.479 | 79-0} 2. 
40.0 1.480 79.9 2. 


18.0 0.6 || 58 | 58.0 
19.0] 0.7 || 59. | 59.0 
20.0 0.7 || 60 | 60.0 
21.0 ©.7 || 61 | 61.0 
22.0| 0.8 || 62 | 62.0 
23.0 0.3 6363.0 
24.0] O. 8 || 64 | 64.0 
25.0] 0.9 || 65 | 65.0| 
26.0| ©.9 || 66 | 66.0 
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For 89 Degrees. 
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3 THE YOUNG SAILOR'S SURE GUIDE, 


L A TRAVERSE TABLE 


Or Difference of Latitude and Departure, 


ö 5 — 1 =: | ; 
or 2 | — 
| Dit. Lat 50 151 [ er Degrees, | | 
Lat.] Dep. Diſ.] Lat. if. Lat. Dep. DIC] Tat. pe 5a 
1 r hate hs Foc le — ch 
| 1.0 O.1l 41 | 49.9] 2.1 | 7 © A 4 — 9 
3 2.0 O. 1 | 42 2 RO , 5 By 855 40 97-291 I 
3 3.0 0.2 4342. FS | 41.9 2.9 * 
| +} 4-0| 0.2 4 ge 3-4. - 3404--06% 3 33. | 42+9-1-3-0] | 
5 15 . 44% | 43-9] 2.3 41 4.0] 0.3 44 43.9 7 5 
] T 3 
| F | 46 | 45.9] 2.4 | 6 | 6.0j 0.4 4% | 45 74 2 
; 5% __ 0.4 47 | 40.9] 2:5 7 | 5.0! o. 5 47 46 - "IM 
þ 9 8.0 0.4 11 45 | 47-9] 2.5 83.0 o. 48 47.9 1 0 
| 3 9.00.5 49 48.9 2.0 | 9 9.0 0.6 49 48.9 + 
11 10.0 ©.5 || 50 | 49.9] 2.6 1010.0 0.7 54 be : 
; 22:1 $40 0.6 || 51 | 50.9] 2.7 || 11 | 11.0; 0.8 81 9-31 33 "9 
q | 12 | 12.0] 0.6 52 . en: 72 50.9 3-6 11 
: 52 51.9 2.7 || 12 | 12,0! 6.8 j| 52 | 51.9: 5.6 a 
| „ %%% || 53 | $2.9 2-8 || 13 [15.0] 6g | 53 | 5.9 5 (+3 
J | * 14.0 0.7 54 53.9 2.8 [1414.0 1.054 5 38 | 2 
| 5 I 5-0 0.8 55 54.9 2.9 | 15 15.0 1. o 55 | F | 8 ö 4 
16 | 16.0] 0.8 j| 56 4 | 54.9 | 3: 155 
N | 5 55.9 2.9 16 | 16.0] 1.1 6 | 
17 17.0 0.9 | | 3 2 | 35:91 3:9 16 
5 18 7 0-9 527 56.9 3.0 17 | 17.0} 1.2 57 55.9 4.0 17 
. 6 18.0 09 58 57.9 3-0 18. | 18,0] 1:3 58 57.9 4.0 13 
1919.0 1.0 || 59 58.9 3.119 19.0 1.359 88.9 4-1 1 
5 2020.0 1.0 6059.9 3.1 (2020. 014 60 = 4 4 
ae n e e 5 
{ 24 24.0 1.3 64 63.9 3. | 63 „ The 
4 | 3 9 3 3 24 23.9 I+7 4 63.8 &+5 | 2.4. 
1 25 | 25.0] 1-3 || 65 | 64.9] 3-4. || 25 24.917 65 | 64.8! 45 | A 
| 26 | 26.0] 1-4 j| 66 | 65.9] 3-5 || 26 | 25.9] 1.8 68 65.8 4.0 135 
f 2 67 | 66.9] 3.5 27 26.9 2:9 || 67 66.8 4-7] 27 
; 2828.0 1.5 || 63 | 67.9] 3.6 || 28 23.9 2-0 || 68 | 67.8 1M |: 
i | 29 | 29.0 & 69 | 68.9] 3-6 29 28.9 2:0 || 69 68.8 4.8 29 
. ö 30 39. 0 PR 70 69.9 3.7 30 29.921 | 70 69.8 4˙9 | | 30 
31 37.01. 71 | 79.9] 3.7 31 | 39.9] 2-2 71 70.8 8.0 31 
| 232.01. | | 5 
3 5 1.7 72 71.9 1.8 32 3% % e 32 
ö 33 | 33-0| 2-7 [| 73 | 72-9] 3-8 ; | 32-9] 2-3 47728 10 |; 
| 34 4% 3-8 || 74 | 73-9] 3-9 || 34 | 33-9] 2-4 || 74 | 7381 5: | 3+ 
35 | 35-0 1.8 || 75 | 74.9] 3-9 || 35 | 34-9] 2-4 || 75 | 748] 5-2 35 
36 35.9 1.9 76 | 75-9] 4:0 || 35 | 35-9] 2-5 ⁴ 76 75805 { 36. 
37 36.9 1.9 || 77 76.9 4.0 || 37 | 36.9] 2-6 j| 77 76.8 54 37 
5 78 77.9 4.1 || 38 | 37.9] 2-7 || 78 77˙8 54 38 
39 33.9 2.0 || 79 78.9 4.1 || 39 | 38.9] 2-7 2978.8 55 30 
q Q | 1 4 7 135 
{$91 2942; 3 o | 79.9} 4.2 4039.9 2.8 || 8 | 79-8] 5 | 49 
A Dep.l Lat, Dil. Dep.] Lat. Dil. Dep.] Lat. Dill Dep Lu. Bot 
For 87 Degrees. | " For 86 Degrees. 222 
= | — | ; | — 355 _— — — — — 
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I. ]] 


Or Difference of Latitude and Departure. 


— N . eee | 2 
6 5 For 5 Degrees. For 6 Degrees. 
ep; Dit. | Lat. Dep.] Dil. | Lat. | Dep. Dit. Lat. Dep. Diſ.] Lat. Dep 
2.9 1 | 1.0] o. 1 41 40.8 3.6 11. o. 1 41 40.8 4.3 
2.9 22.0 0.2 | 42 41.8 3.7 2 | 2.0] o. 2 4241.8 4.4 
1.9 | 33.0 0:3 1:43 42.8318 3 | 3-0] o. 343 | 42.8] 4.5 
34 44.0 0.3 | 44 43.8 3.8 44.0 0.4 4443.8 4.6 
5 5 5.0.4 | 45 44.8 3.9 5 5.0 o. 5 45 44.8 4.7 
3.2 66.0 0.5 46 | 45.8| 4.0 66.0 0.6 || 46 45.7 [4.8 
TY 7 | 7.0] 0.6 | 47 | 46.8] 4.1 7| 7.0] 0:7 || 47 | 46.7 4.9 
3.4 8 3.0 0.7 4847.8 4.2 8 8.0| o. 8 || 48 [47.7 5.0 
3.4 | 9| 9.0; 0.8 | 49 || 48.3] 4.3|| 9| 8.9] 0-9 4948.7 5.1 
3.5 19 10.0 0.9 50 |, 49.8] 4.410 9.9 1.0 || 50 49.7 5.2 
3.0 11 11.0 1.0 51 | 50.8 4.4 IT | 10.9] 1-1 51 50.7] 5.3 
3.6 1212.00 1.0 52 || $1.8] 4.5 12 | 11.9] 1.352 31.7 5.4 
3-7 1312.9 1.2153 52.8 4-6 || 13 | 12.9] 1-4 || 53 | 52.7 5.5 
3.8 14 13.9 1.2 5453.8 4-7 || 14 | 13.9] 1-5 || 54 | 53.7] 5.6 | 
3.8 t | 14-9].-1-6' 55 | 54-7|-5-7- 
3. 10 | 15.9| 1-4 | 56 || 55.8 4.9 1615.9 1:7 || 56 | 55.7] 5.9 
4.0 17 16.9 1.5 | 57 || 56.8] 5.017 | 16.9] 1.8 || 57 | 56.7] 6.0 
4.0 1817.9 1.6 | 58 || 57.8] 5.118 | 17.9] 1.9 58 57.7] 6.1 
22 19 18.9 1.7 59 58.8 5.119 | 18.9] 2.0 || 59 | 58.7] 6.2 
4.2 20 19.9 1.760 59.8 5.2 || 20 | 19.9| 2.160 59.7 6.3 
4.3 2120.9 1.8 | 61 || 60.8] 5.3 || 2120.9 2.2 || 61 | 60.7 6.4 
43 22 21.9 1.9 62 61.8 5˙4 22 21 9 2+J 62 61.7 6.5 | 
44 | 23 | 22-9| 2-0 | 3 62.8 5.5 2322.9 2-4 || 63 | 62.7| 6.6 
45M 4+ | 23-9] 2-7 | 64 || 63-8] 5.6 || 2423.9 2.5 6463.6 6.7 
4.5 2524.9 2-2 | 65 64.8 5.7 2524.9 2-6 65 64.6 6.8 
4.6 | i 26 | 25.9] 2.3 | 66 [65.7 5.8 || 26 | 25.9 | 2-7 || 66 65.6 6.9 
4.7% {2:7 | 26:9] 2.4 67 65.7 5.827 | 26.9] 2.8 || 67 65.6 7.0 | 
4.7 2827.9 2.4 6867.7 5-9 || 28 | 27.8] 2.9 || 68 67.6 7.1 
4.8 29 | 28.9] 2.5 6968.7 . 0 29 28.8 3.0 6968.6 7.2 
4.9 30 29.9] 2.6 7069.7 6.1 30 | 29.8] 3.170 69.6 7.3 
6-0 | 31 | 30:9] 2-7 | 71 || 70-7| 6-2 || 31 | 30.8 | 3-2 || 71 | 70.6| 7.4 
{co [32 | 31:9 2.8 | 72. 71.7 6-3 || 32 | 31.8] 3-3 || 72 | 71.6 7.5 
| Gel \ 33 | 32-9] 2-9 | 73 72.7 6:4 || 33 | 32-8] 3-4 || 73 | 72.6 7.6 
1520 3+ | 33:9] 3-9 | 74 || 73-7] 6-5 || 34 | 33-8] 3-6 || 74 | 73:6| 7.7 
| 5-20 | 35 | 34:9] 3-7 | 75 [| 74-7] 6-51} 35 | 34-8] 3-7 7574.6 7.8 
53 „ | 35:9] 3-1 | 76 || 75-7] 6-6 || 36 | 35.8] 3-3 || 76 | 75.6| 7.9 
\ 5+ | 77 | 35-9] 3-2 | 77 76.7 6-7 | 37 | 36.8] 3-9 || 77 | 76.6] 8.0 
54 (> | 37-9] 3-3 | 78 || 77-7] 6-8 || 38 | 37.8] 4.0.78 77:6] 8.1 
| 55 37 | 33-9] 3-4 | 79 78.7 6-9 || 39 | 38.8] 4179 78.6 8.3 
5% | © | 39-%| 3-5 80 79.7 7-9 || 49 39.8 4-2 || 80 | 79.5| 8.4 
{La Wi be. Lat, Dig Pep. Lat. DI Dep.| Lat. | Dit.) Dep. 
. For 85 Degrees. | 


For 84 Degrees. 
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- A TRAVERSE TABLE; 


Or Difference of Latitude and Departure. 


| For 7 Degrees. | For 8,Degrees, _ | 
Dit. Lat. Dep. Diſ.] Lat. | Hep. Diſ. Lat. | Dep.] Diſ.] Lat. | Dep, Dil. | 
8 | 1.0 O. 1 41 | 40.7] 5-0 1 1.0 o. 1 || 41 | 40.6] 5.7 1 
2 2.0 6. 42 47 3,1 „22 0-3 4 41.6 5.9 | 2 
33.0 O44 || 43 42.7 5-2 3 3.0 0.4 || 43 42.6 6.0 3 
| 4 4.0 0.51] 44 43.7 5-4 4 4.0 0.6 j| 44 43.6 6.1 14 
6 g 5.0 6,6 45 4.7.5 5 500 0.7 45 44.6 6.3 5 
6 6 | 6.0 0.7 || 46 | 45.7| 5-0 6 | $5.9] 0.8 || 46 | 45.0] 6.4 0 
k 76.9 0.9 || 47 46.6 5.7 7 6-9] 1-0 47 46.5 6.5 7 
| $ 7.9 1.0 48 47.6 5.8 8 7.9 1.1 48 47.5 6.7 8 
| BY. 8.9 1.1 | 49 48.6 604 9 8.9 1.349 48.5 6.8 4 
109.9 1-2 50 49.6} 6.1 || 10 9.9 I-4 || 59 | 49-5} 7:0 an 
ih, 7-3 e 6.211 10.9 1.5 515.5 7-1 11 
12 11.9 1.5 52 51.6 6.312 11.9 12 7 12 
13 12.9 1.653 52.6 6.513129 1.8 5352.5 7-4 | 13 | 
| 14 13.9 1.7 || 54 |-53-5| 6:6 || 14 | 13-9 1.9 || 5+ | 53+5] 7:3 14 
| 14.9 1.8 55 54. 6.7 || 15 14.9 2.155 45 7.7 13 
15.9 1.9 56 55.6 6.816 15.8 2.2 || 56 55.5 7.8 15 
15.9 2.157 56.6 6.9 || 17 16.8 2.4 57 56.4 7.9 | 17 
17.9 2.2 58 57.6 7.118 | 17.8] 2.5 58 | 57-4] 8-1 15 
18.9 2.2 || 59 | 58-6] 7-2 || 19 18.8 2.6 || 59 58.4 8.2 19 
19.9 2.4 || 60 | 59-6| 7-3 || 20 | 19.8 2.8 || 60 | 59.4| 8.4 20 
20.8 2.661 60.5 7-4 || 2120.8 2.9 6160.4 8.5 21 
21.8 2.7 (62 61.5 7.5 || 22 21.8 3.1 62 61.4 8.6 | 22 
22.8 2.8 63 62.5 7.7 23 22.8 3-2 6362.4 8.8 27 
23.8 2.9 || 64 63.5 7:8 | 24 23.8 3.3 64 63-4} 89 oe | 
24.8] 3.0 65 64.5 7-9 || 25 | 24:8] 3-5 |} 65 | 64-4} 9-0 3 
25.8 3.2 66 | 65.5} 8.026 25.7 3.666 | 65-4| 9-2] 9 
26.8 3.3 67 66.5 8-2 || 27 | 26.7 3.8 || 67 | 69.4| 9:3 5 
27.8 3.4 68 | 67.5] 8.3 28 | 27.7] 3-9 || 65 | 67.3] 9-5 3 
28.8 3.5 69 68.5 8-4 || 29 28.7 4.0 || 69 | 68.3] 9-0 8 | 
29.8] 4.7 || 70 | 69.5] 8-5 | 30 | 29-7] 4279 69.3] 97 1 
30.9 3.9 7 70.5 8.6 3x | 30.7] 4.371 | 70-3] 9.9% A 
31.8 3.9 72 71.5 8.8 32 | 32.7] 4:5 || 72 | 71-3] 20-0] Wi |. 
32.38] 4.0 73 72.5 8.933 | 32-7] 4-6 || 73 | 72-3] 19 10 
33.7 4.1 74 73.4 90 34 33.7 47 || 74 | 73-3] 10-3 35 
34.) 4.3 || 75 74.4 9-1 | 35 34.7 4:9 || 75 | 74-3] 19% 36. 
35.7 4.4 76 75.4 9.3 36 | 35.7] 5.0 || 76 735.3010. 17 
36.7 4.5 77 76.4 9:4 | 37 36.6 5.2 || 77 76.3 10-7 IF | 
37.7 4.6 78 | 97.4) 9.538 37.6 5.378772 19-9 30 
38.7 4.8 79 78.4 9.6 39 38.6 5.5 || 79 78.20 11.0 8 
39.7 4.9 8 79.4 9-7 || 40 39.6 5.6 || 80 | 79-2] 11-11 — 
e ee ory 1 7 | ——— WC |. 
Dep. Lat. Pic Dep. Lat. Pil] Dep. Lat. Dif.) Pep. L. = 
For 83 Degrees. 
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I. A TRAVERSE TABLE, 


Or Difference of Latitude and Departure. 


| 5 — — 
Por g Degrees. | For 10 Degrees. 
Dit, Lat. | Dep. Dep. Diſ. Lat. Dep. Diſ.] Lat. | Dep 
11 10 01 6.41 1 1.0 O. 2 41 40.4 7.1 
| | 2.0 03 6.6) 2 | 2.0 0.3 || 42 41.4] 7.3 
3| 3-9] 0-5 | 6.763 3.0 0:5 || 43 | 4243] 7.3 
4 | 4.0 0-6 i 6.9) 4 3-9] 9-7 || 44 | 43.3] 7.6 
6 4-9} 0-8 | 7.0] 5} 4.9] 0.9 || 45 44.3 7.8 
6 5-91 099} 7.26 $5.9] 1.0 || 46 | 45.3] 8.0 
71 6:9] 1eT | 7.44 7 6.9] 1.2 || 47 | 46.3] 8.1 
$1 7-9] 1.3 7.5 8 7.9 1:4 || 48 | 47:3] 8.3 
98.9 1.4 | 7-7] 9 8.9 1.6 || 49 | 48.3] 8.5 
10 9.9 1-0 | 7.8] 10 | 9.8] I.7 || 50 | 49.2] 8.7 
11 10.9 x7 1 8.0 1x | 10.8] 1.9 || 51 | 50.2] 8,80 
12 | 11-9] 1+9 | 8.10 1211.8] 2.1 || 52 | 51,2] 9.0 
1312.9 2.0 8.3 [13 12.8] 2.3 || 53 | 52.2} 9.2 
14 13.8 2.2 8.4] 14 | 13.5] 2.4 || 54+ | 53.2] 94 
15:4 14.8 2.3 8.5 15 14.8 2.6 55 | $4.2 9.5 | 
19 | 2.5.8 2+5 | : $.8}]-26:] 25.3} 2.856 55:1]. 9.7 
1716.8 2.7 8.917 16.7] 2.9 || 57 | 56.1} 9.9 
18 | 17.8] 2.8 9.118 | 17.7] 3.1 58 | 57.1] 10.1 
19 | 138.8] 3.0 9.219 | 18.7] 3-3 |} 59 58.1 10.2 
20 19.8 3.1 9.4 20 | 19.7] 3.560 59.1] 10.4] 
11 20,7 3, 9.5 2120.7] 3.6 || 61 | 60.1] 10.6} 
22 21.7 3. 4 9.7 22 [21.7] 3.8 6261.1] 10.8 
2322.7 3. 9.9 2322.7] 4.0 || 63 | 62.0] 10.9 
24 | 2397] J'S | 10.0 24 | 23.6} 4.2 || 64 | 63.0] 11.1 
25 24.7 3.9 10.2 25 24.6 4.3 || 65 64.0 11.2 
26 25˙7 4-1 | 10.3 26 25.6 4.5 || 66 | 65.0] 11.4 
27 20.7] 4% 10. 5 27 | 25.6] 4.7 || 67 66.0 11.6 
23 27.7) 4.4 10.6 28 | 27.6]. 4.9 || 68 | 67.0| 11.8 
23 28 6] 4.5 69 | 63.1] 10.8 29 28.6 5.0 69 68.0 12.0 
32 | 29.6| 4. i] 70 69.1] 11.0 30 | 29.5] 5.2 || 70 | 68.9] 12.1 
31 | 39.6| 4-8 71 | 79.1] 11.1 31 30.5] 5.4 || 71 | 69.9] 12.3 
32 1 31.0] 5.04] 72 | 71] 11.3 22 | 31.5] 5.5 || 72 70.9 12.5] 
3332.6 5. 4 743 | 721 14 33 32.5 3.7 737.9 13.7 
34 33.6 53 74 | 73.1 11.6 34 | 33-5} 5:9 || 74 72.9 12.8 
35 34.6 5.5 [ 75 | 74-1| 11.735 | 34-5] 6.175 73.9 13.0 
39 1 35-6] 5-6 [ 76 | 75.1} 11.9 36 | 35.5] 6.2 7674.8 13.2 
37 {30 51 58 if 77 | 76.1} 12.0 37 | 36.4] 6.4 77 | 75-8| 13-4 
5 37-5] 5-9 7877.0 12.2 38 | 37.4| 6.6 7876.8 13.5 
39 | 38-5] 6.1 {| 79 | 78.0! 12.4 39 38.4] 6.8 || 79 77.8 13.7] 
49 39.5 6.3 80 | 79.0| 12.5 40 | 39.4] 6.9 || 80 | 78.8 13.9 
—— — —— 1 I— — — —— — 
7. Dep. Lat. Dit. Dep.“ Lat. Diſ. Dep. Lat. Dic.! Dep. Lat. 
— "For 81 Degrees. [| For 80 Degrees. 
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For 7 Degrees. 
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AND SCHOLAR'S BEST INSTRUCTOR. 30g 
„J A TRAVERSE TARLK 


Or Difference of Latitude and Departure. 


— 5 = 
| For 9 Degrees. : | For 10 Degrees. m= 
Dit, Lat. Dep. Diſ.] Lat. | Dep. Dif. | Lat. Dep. Diſ.] Lat. Dep 
— —— — 2 | — —— 
1 1.0] 0-2 41 | 40. 5] 6.44 1 1.0] 0.2 [ 41 | 40.4 7.1 
| 2 S 2.0} 0-3 42 | 41-5] 6.606 2 2.0] 0.3 42 | 41.4] 7.3 
3 3-0] 0-5 j| 43 | 42-5] 6-7] 3| 3-0] 0.5 || 43 42.3 7:5 
4 | 4.05 0-0 if 44 | 43-5] 6.9 4 | 3-9] 0:7 || 44 43.3 7.6 
«| 4-9} 0-3 |] 45 | 44-4} 7.0 5 4.9] 0.9 || 45 44.3 7.8 
5 59j 0-9 46 | 45-4] 7.2] 6] $5.9] 1.0 || 46 | 45.3] 8.0 
7.1 6.9 1-1 % 46.4 7.4 7 6.9 1.2 % 6.3 8. 
3 7-3] 1.348 47-4 7.56 8 7:9] 1:4 4d | 47.3] 8.3 
9 \ $4.9] 1-4 49 | 48-4] 7.7] 9 | $.9] 1.6 || 49 | 48.3] 8.5] 
109.9 1.6 50 49.4] 7.8 10 9.8 1.750 | 49.2] 3.7 
I1 i 19.9] 1.7 51 J 50.4] 8.011 | 10.8] 1.9 || 5x | 50.2 8.8 
12 | 11.9] 1.9 | 52 | 51.4} 8.1 1211.8] 2.1 || 52 | 51.2] 9.0 
13 | 12.9] 2-0 | 53 | 52.3} 8.313 12.8] 2.3 || 53 | 52.2} 9.2 
14 | 13-5] 2.2 | 54+ | 53-3] B.4| 14 | 13.9] 2.4 || 54 | 53.2] 9.4 
15 148 2-3 4 55 | 5+-3] 8.615 | 14.8] 2.6 || 55 | 54.2} 9.5 
15 | 15.8 2.5 | 56 | 55-3] 8.816 J 15,8} 2.8 || 56 55.1] 9.7 
17 16.8]. 2.7 | 57 | 59.3] 8.9 17 | 16.7] 2.9 || 57 | 56.1} 9.9 
13 | 17.8} 2.8 58 | 57.3] 9.118 | 17.7] 3.1 [58 | 57.1] 10.1 
19 | 38.8] 3.0 '| 59 | 53.3] 9.219 | 18.7] 3-3 || 59 | 58.1] 10.2 
20 | 19.8 3.1 if 60 | 59.3] 9.4 2o | 19.7] 3.5 || 60 59.1] 10.4 
2120.7 33 61 | 60.2} 9.5 2120.7] 3.6 || 61 | 60.1] 10.6 
( 22 21.7] 3-4 | 62 | 61.2] 9.7 l 22 | 21.7] 3.8 || 62 | 61,1| 10.8 
2322.7 3-0 {| 63 | 62.2| 9.9 2322.7 4.0 || 63 | 62.0] 10.9 
24 23.7 3:8 ö 64 | 63.2] 10.0 24 23.6 4.2 || 64 | 63.00 11.1 
| 25 , 24-7] 39 if 05 [64.2 10.2 25 24.6 4.3 || 65 | 64.0| 11.2} 
2625.7 4+I | 66 | 65.2] 10.3]} 26 | 25.6] 4.5 || 66 | 65.0| 11.4 
27 ' 26.7] 4.2 67] 66.2 10. 5 27 25.6 4.7 || 67 66.0 11.6 
23 27.7 4.4 1 63 | 67.2} 10.6 28 | 27.6] 4.9 || 68 67.0 11.8 
23 28 6] 4.5 [ 69 68.1 10.8 29 28.6 5.0 || 69 68.0 12.0 
32. | 29.6] 4. ji} 70 69.1 17.0 3o | 29.5] 5.2 || 70 68.9 12.1 
| 31 | 30.6 4-8 71 | 79.1} 11.1 3130.5] 5.4 || 71 69.9 12.3 
32 1 31-6] 5.0 72 | 71] 11.3 32 | 31.5] 5.5 72 70.9 12.5] 
3 32.6 5.2 1} 743-4 72.1] 11.4 3% 32.5 5.7 7279 132.7 
34 b 33.6 6.3 ö 74 | 73-I| 11.6 34 | 33-5} 5.9 7472.9 12 8 
35 34.6 5.5 [75 | 74-1] 11.7 35 34.5 6.175 73.9 13-0 
5 1 35.6] 5.6 j| 76 | 75.1} 11.9 36 35.5] 6.2 || 76 74.8 13.2 
37 36 5 5-8 77 | 76.1] ,12.0]| 37 36.4] 6.4 || 77 | 75.8| 13.4 
39 1 37-5] 5-9 I 78 | 77.0] 12.2 38 | 37.4| 6.6 || 78 | 76.8| 13.5 
39 38.5] 6.1 i] 79 | 78.0] 12.4 39 38.4] 6.8 || 79 77.8 13.7 
492 | 39.5 6.3 80 | 79.0| 12.5 40 | 39.4] 6.9 || 80 _ 13.9 
— — — Supa, „ Maia — _—_— 
Dif. Dep. Lat. [Dif.] Dep.“ Lat. Diſ. Dep.] Lat. Diſ.] Dep. Lat. 
5 81 Degrees. For 80 Degrees. | 
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— — Ie py 


310 THE YOUNG SAILOR'S SURE GUIDE, 
LA TRAVERSE TAREE 
Or Difference of Latitude and Departure. 
For 11 Degrees, | For 12 Degrees. 
Dif. | Lat. | Dep. fil. | Lat. | Dep. Diſ. Lat. | Dep. Diſ.] Lat. | Dep. 
I 1. o Oo. 1 .j} 4r | 40.2F-- 788-1 1.0 O. 24140. 1 8.5 
44.0014 42 | 41.2] 8.0 [ 2 | 2.0| 0.4 || 42 | 41.1] 8.7 
3 2.9 0.6 |} 43 | 42.2] 8.20 3 9 0.6 || 43 | 42.1] 8.9 
4 3.9 0.8 {| 44 | 43-2] 8.4] 4 3.9 0.8 |} 44 | 43.0] 9.2 
5 | 4.9] 1.9 || 45 44.2] 8.6} 5 4.9 1.0 || 45 | 44.0] 9.4 
6 5.9 1.1 j| 46 | 45.2} 8.8} 6 {| 5-9| 1.2 || 46 | 45.0] 9.6 
7 | 6.9] 1.3 || 47 | 46.3] 9g.ofj 7 6.8 1.5 || 47 | 46.0] 9.8 
8 | 7.9] 1.5 || 48 | 47-1] 9.2] 8 | 7-3] 1.7 || 48 | 46.9} 10,0 
9 | 8.8] 1.7 || 49 | 48.1] :9.3]] 9] 8.8 1.9 || 49 | 47.9] 10.2 
10 | 9.8] 1.9 || 50 | 49.1] 9.5 9-8] 2.1 || 50 | 48.9] 10.4 
11-| 10.8]2.1:1}--5r-j. 50.1] 9.7 10.8 2.3 |}, 51 | 49.9] 10,6 
12 11.34. 2 | 51.0] 9.9 11.7 2.5 52 50.9 10.8 
1312.8 2.5 [ 53 52.0 10.1 12.7 2,7 [53 51.8 11.0 
14 | 13.7] 2.7 54 | 53-0] 10-3 13-7] 2.9 || 54 | 52.8] 11.2 
15 | 14.7] 2.9 || 55 | 54.0 10.5 14.7 3.1 |} 55 | 53.8] 11.4 
16 | 15.7] 3.1 j|- 56 55.0 10.7 T5+6| 3.3 || 56 | 54.8] 11,6 
17 | 16.7] 3.2 || 57 | 56.9] 10.9 16-6] 3.5 || 57 | 55-7] 11.9 
13 17.7 3.4 || 58 56.9 11.1 17-6{ 3.7 || 58 56.7 12.1 
1918.7 3.6 || 59 | 57.9] 11.3 18.6 4.0 || 59 | 57.7] 12.3 
20 | 19.6] 3.8 || 60 | 58.9] 11.4 19.6 4.2 || 60 | 58.7] 12.5 
2120.6 4.0 || 6r | 59.9] 11.6 20-5| 4.4 |} 61 | 59-7] 12.7 
22 21.6 4.2 || 62 } 60.9] 11.8 21-5] 4.6 $2 60.6] 12.9 
23 22.6 4.4 || 64 | 61,8] 12.0 22+5| 4.8 [6361.6 13.1 
24 | 23.6] 4.6 || 64 | 62.5] 12.2 23.5 5.0 || 64 | 62.6] 13.3 
25 24.5 4.8 || 65 | 63.5] 12.4 24+5| 5.2 |} 65 | 63.6] 13.5 
2625.5 5.0 || 66 | 64.8] 12.6 25-4\| 5.4 || 66 | 64.5] 13.7 
27 26.5 5.2 || 67 | 65.8 12.8 26.4 5.6 || 67 | 65.5] 13.9 
28 | 27.5] 5.3 || 68 | 66.7] 13-0 27.4 5.8 || 68 | 66.5] 14.1 
29 28.5 5.5 || 69 | 67.7] 13.2 28-4| 6.0 || 6g | 67.5] 14.4 
30. | 29.4| 5.7 || 70 | 68.7] 13.4 29-3! 6.2 || 70.| 68.5] 14.6 
31 | 30.4] 5.9 || 71 | 69.7] 13.5 30.3 6.4 || 71 | 69-4] 14. 
42 31.4] 6.1 || 72.| 70.7 13.7 31.3 6.7 || 72 | 70-4] 15.0 
33 | 32.4| 6.3 || 73 | 71.7] 13-9 32+3| 6.9 || 73 | 71-4] 15-2 
34 | 33-4] 6.5 || 74 | 72.6] 14.1 33.3 7.174 72:4] 154 
35 34.4 6.7 j| 75 | 73-6] 14.3 342 743 || 75 | 73-4] 15-6 
36 35.3 6.9 || 76 | 74.6] 14.5 35.2 7.5 || 76 | 74-3 15.8 
37 36.3 7-1 || 77 | 75-6] 14.7 36.2 7-7 || 77 | 75-3] 16.0 
33 | 37.3j 7-2 || 78 | 76.0] 14.9 37.2 7.9 || 78 | 76-3] 16.2 
39 38.3 7.4 79 | 97.5] 16.1 38.1 8.1 || 79 | 77-3] 16.4 
1 40 | 39.3] 7.6 || 80 | 78.5] 15.3 39-I| 8.3 || 80 | 78-2 16.6 
Dif. Dep.“ Lat. Diſ.] Dep. | Lat. Dit. Dep. Lat. DiC.\ Dep. I Lat. 
For 79 Degrees. For 78 Degrees. 
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AND SCHOLAR'S BEST INSTRUCTOR, 311 J 
' W * 
A f TABLE 110 
| n 
Or Difference of Latitude and Departure. 1 
3 on | | | 8 1 
For 13 Degrees. | For 14 Degrees. =! 
.] Lat. | Dep. Dif. | Lat. | Dep. Diſ. | Lat. Dep. Diſ. Lat. | Dep. 191 
1.0 0.2 [41 | 39.9] 9.2 1 1.00 Oo. 2 || 41 | 39.8] 9.9 
1.9 0.4 42 | 40.9] 9.4 2 | 1.9] 0.5 || 42 | 40.8] 10.2 
2.9 0.7 || 43 | 41.9] 9.7 3 |. 2.91.07 4341.7 19.4 
3.9 0.9 || 44 | 42-9] 9.9] 4 | 3.9] 1.0 || 44 | 42.7] 10.6 
4.0 1.1 || 45 | 43.8] 10.1} 5 4.9 1.2 || 45 43.7 10.9 
5.8 1.3 || 46 | 44.8] 10.3 6 | 5.8} 1.5 || 46 | 44.6 11.1 
6.8 1.6 47 | 45.8] 10.6 [ 7 | 6.8 1.747 | 45.6] 11.4 
7.8 1.8 48 | 46.8] 10.8 8 7,8] 1:49 || 48 | 46.6] 11.6} 
8.8 2.0 || 49 -| 47.7] 11.01 9 8.7 2.2 [4947.5 11.9 
9.7 2.2 || 59 | 48.7] 11.2 109.7 2.450 48.5 12.1] 
10.7 2.5 51 49.7 11.5 11 10.7] 2-7 || 51 | 49-5] 12.3 
11.7 2.7 | 52 50.7 11.7 1211 6] 2.9 || 52 | 50.5] 12.6 
12.7 2.9 || 53 | 51.6] 11.9 1322.6 3-1 || 53 | 51-4] 12.8 
13.6 3.1 j| 5+ | 52.6] 12.10 14 | 13 61-44 54 52.41 13.1 
14.6 2.4 || 55 | 53-6] 12-4] 15 14.6 3.655 | 53-4] 13.3 
15.6 3.6 | 56 | 54.6] 12.6 [1 15. 5 39 || 56 | 54.3 13.6 
16.6 3.8 | 57 | 55.5] 12.817 16.5 4-1 || 57 | 5543] 13.8 
17.5 4.0 || 53 | 56.5] 13.018 | 17.5| 4-4 || 58 56.3 14.0] 
18.5 4.3 || $9 | 57-5] 13-31] 19 | 18.4| 4.6 59 | 57-2] 14.3 
19.5! 4.5 | 69 | 58.5] 13-5|| 20 | 19.4| 4-8 60 | 58.2] 14.5 
20.5 4.7 || 61 | 59-4] 13-7j| 21 | 20,4} 5-1 61 59.2 14.8 
21.4 4.9 || 62 | 60.4] 13.9 22 | 21.3] 5-3 || 62 | 60.2] 15.0 
22.4 5.2 | 63 | 6144| 14.2 [2322.3 5-6 || 63 j 61.1] 15.2 
23.4| 65.4 || 64 | 62.4] 14.4 24 | 23.3] 58 64 | 62.1] 15.5 
Ws 5,0 s | 63.3] 14.6 25 24.3] 6-0 || 65 | 63.1] 15.7 
2 5. 5.8 || 66 | 64.3] 14.8 2625.2 6.3 || £5 04.0] 16.0 
26.3 6.1 || 67. | 65.3] 15. 1 27 | 26.2] 6.5 67 | 65.0] 16.2 
27.3 6.3 j| 68 | 66.3] 15-3| 2827.2 6.8 68 | 66.0] 16.5 
28.3 6.5 || 69 | 67.2] 15-5]| 29 28.1 7-0 || 69 | 66.9] 16.7 
29.2 6.7 || 70 | 68.2] 15.7 39 | 29.1] 7.370 67.9] 16.9 
30.2 7.0 || 71 | 69.2] 16.00 3130.10 7-5 || 71 68.9 17.2 
31.2 7.2 || 72 | 70.2] 16.2 32 | 31,0] 7-7 || 72 | 69.9] 17.4 
32.2 7.4 || 73:| 721-1 16.4] 33 | 32.0] 80 || 73 | 70.8] 17.7 
33.1 7.6 || 74 | 72-1] 16.6 34 | 33.0| 9+2 || 74 | 71.8] 17.9 
34.1 7.9 | 7% | 73-1] 16-91] 35 | 34.0] 8-5 j| 75 | 72.8] 18.1 
55.1 $.1 || 76 | 74-1] 217-11} 39 | 34.9] 8-7 || 76 | 73.7] 18.4 
36.1 8.3 || 77 | 75.0] 19-31] 37 | 35-9] 9-0 || 77 | 74.7] 18.6 
37.0: 8.5 | 78 | 76.0] 17.5 33 36.9 9-2 || 78 | 75.7] 18.9 
38.0 8.8 || 79 | 77.0| 17-81} 39 37.8 9-4 || 79 | 76.7] 19.1 
39.0| 9.0 || 8 | 78.0] 18.0 40 38.8 9.7 || 80 | 77.6] 19.4 
Dil. Dep. Lat. Dif. Dep.] Lat. Diſ. Dep. Lat. Dif.” Dep." Lat. 
For 77 Degrees. U For 76 Degrees. 
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1. 1 TRAVERSE TABLE 


Or Difference of Latitude and Departure, 


For 15 Degrees. | For 16 Degrees. ] "IEMA 
Diſ. Lat. | Dep.||Dif. | Lat.] Dep. ¶ Diſ. Lat. | Dep. Dit. Lat. P ——- 
— 8 — — — —— — — g Di.. 
11.0] o. 3 41 | 39.6] 10.6 11.0 o. 3 4139.4 x3 5 Ei 

2 | 1.9] o. 5 42 | 40.6] 10.9] » | 1.9] 0.6j| 42 | 40.4) 116 I | 

3 | 2.9] 0.8% 43 | 41-5] 11.11} 32.9 o.8 43 | 41.3) 11.0 2 

＋ 3.9 1.0 44 | 42-5] 11.4] 4 3.8 1.1 4442.3 12% 3 
5 4.8] 1.3045 43.5 11.6] 5 4.8 1.4 4543.3 24 4 
1 5.8] 1.60 46 [4.4 11.9 6 $5.8] 1.7 4644.2 12.7 bs | 
1 7 6.8 1.847 | 45.4] 12.2] 76.7 1.9 47 | 45.2 13.0 16 
| 8 | 7.7 2.1 48 46.4 12.4 8 ” 7 2.2 48 46.1 13.2 | 7 
9 847] 2.3 4947.3 12.7 9 8.7 25 49 47.113. | 8 | 
10 | 9.7] 2.6 50 | 48.3] 12.9 10 9.6 2.8 5o | 48.1] 13 | 

1110.6 2.8 51 [49.3 13.2 1110.6 3.051 49.0 14 10 
12 11.6 3.1 52 50.2 13.5 12 [11.5 3.3 52 | 50,0] 143% 1 | 
13 | 12.6} 3-41 53 | 51-21 13.7 1312.5 3.6 53 | 50.9] 14.608 2 | 
1413.5] 3-6}; 54 | 32.2 14.014 13.5 3.9 54 51.9 14% 5 
1514.5] 3.9 55 [53.1] 14.215 14.4] 4155 52.915 14 | 
16 | 15.5] 4.1 56 54.1 14.5% 16 15.4] 4.4 5653.8 15.4 15 1-1 
17 16.41 4.4 57 55. 1J 14.8 1716.3] 4.7 57] 54.8 15.7 10 + 1 
18 17.4] 4.7 58 | 56.0] 15.0 18 | 17,3] 5.0 58 55.7 16.817 | 3 
19 | 18.4] 4.9 59 57.0 15.319 18.3 5.2 59 56.7 163% 
2019.3] 5.2 60 | 58.0] 15.5 2019.2 5.5 6057.7 167 19 
j 21 | 20.3] 5 4 61 [58.9 15.8 [21 20.2 5.8 61 38.6 168 20 61 
| 22 21.2] 5. 7 62 | 59-9] 16.0 22 21.1 6.1 62 59.6 37 RE. 
23. | 22.2] 6.0 63 | 00.9] 16.323 22.1 6.3 6360.6 174 22 2 
24. | 23.2] 6.2 64 | 01.8] 16.6]| 24 | 23,1 | 6.6 64 | 61.5 %% | 2 
25 | 24.1} 6.5 65 | 02.8] 16.8 25 24.0 6.9 6562.5 t7.9 24 2 
26 25.1 6.7 | 66 | 63.7] 17.1 26 25.0 7.2 6663.4 182 26.12 
27 | 26.1] 7.0 67 | 64.7] 17.3]] 27 | 26.0] 7.4 67 | 64.4! 18.586: > 
28 27.0 7.268 65.7 17.6 28. | 26.9] 7.7 68 | 65.4] 18. 7 2 
29 | 28.0 7 69 66.6 17.9 29 27.9 8.0 69 66.3 19.0 2.8 20 
30 29.0 7.8 70 | 67.6] 18.1 3028.8 8.3 70 | 67.3] 19 29 2 
31 | 29.9} 8.0 71 | 63.6] 18.4 31 | 29.8] 3.5 71 | 68.2 19.608 » 2. 
32 30.9 2.3] 72 | 69.5] 18.6 32 | 30.8] 8.8 7269.2 19.90 3! | -« 
3531.09 875 ö 73 | 70.5 18.9 3331.7 9.173 70.2 20,1888, . 5c 
34 32.8] 8.9% C74 | 71.5] 19.2 3432.7 9.474 71.1 20% 33, 31 
33 33.8 9. | 75 | 72.4] 19. 4. 3 33.0| 9.6 75 72.1 20:78 34 | 32 
36 34.8] 9.3] 76 1 73-4] 19.7 35 | 34.6| 9.9 7673.0 20.9088 35 . 
37:1 26.7] 9.6 7774.4 19.9 37 þ35.6] 10.2 7774.0 21.2 3% 34 
38 36. - 9. | 78 | 75-34 20.2 38 | 36.5] 10. 5 78 | 75.0| 21.58 3” 25 
39 37.7] 10.179 76.3 20.4 39 37.5 10.7 79 | 75.9] 36 
40 38.6 10.4 80 | 77-3] 20.7 40 38.4 11.00 8076.9 22.008 ©» 37 
— — [ie — = — — — — — 3 
Dif. | Dep.] Lot. Di. Dep.] Lat. | Nif.i Dep.i Lat. Diſ.] Dep. Lat. 51. 55 

| — >. = — — — | bil. 
For-75 Degrees. { For 74 Degrees.” 3 
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J. NA RN A 
Or Difference of Latitude and Departure. 

| For 17 Degrees. For 18 Degrees. 
Dil. Lat. | Dep. Di. Lat. Dep - Diſ. Lat. Dep.] Dil. | Lat. | Dep» 
1.0 O. 3 11 39.2 12.0 1 1.0 O. 3 41 | 39,0] 12.7 
1.9] 0.6j 42 40.2 12.3} 2 | 1.9 0.6 | 42 39.9 13.0 
2.9 0.9 43 | 41-1] 12.66 31 2.9; 0.9] 4340.9 13.3 
3.8 1.2 44 | 42.1] 12.9] 4 | 3.8 1.2 44 | 41.8] 13.6 
4.8 1-54 45 43.0 13.2 5 4.8 1.5 45 | 42.8] 13.9 
| 5-7| 1.8 46 | 44.01 13.4 6 5.7] 19% 46 43.7 14.2 
6.7 2.0 47 44.9 13-7} 7 | 6.7 2.2 47 44.7 14.5 
7.6] 2.31 48 45.9 14.0]] 8 | 7.6 2.5 48 45.6 14.8 
8.6 2.6 49 | 46.9] 14.30} 9g |. 8.6] 2.849 46.6 15.1 
9.6| 2.9 50 47.8 14.6 10 | 9.5 3.1 50 47.6 15.5 
10.5] 3.251 [ 48.8 14.911 10.5 3.4 51 | 48.5] 15.8 
11.5 3.5 52 49.7 15.2 [ 1211.4] 3.7 52 49.5 16.1 
12.4 3.80 53 50.7 15.13 | 12.4| 4.0 53 | 50.4} 16.4 
13.4 4.1 5457.6 15.8 1413.3 4.3 54 51.416.7 
14.3 4.4 55 52.616.115 14.3 4.6 55 52.3 17.0 
| 16.3] 4.7 58 | 53.5 16.4 16 [15.2 4.97 56 | 53.3] 17.3 
10.3] 5.0 57 | 54.5] 16.7h 17 16.2 5.3 57 | 54.2| 17.6 
17.2] 5.3 58 | 55-5] 17.09] 18 | 17.1! 5.6 58 | 55.2| 17.9 
18.2 5.6 59 56.4 17.219 | 18.1] 5.9 59 | 56.1] 18.2 
19.1] 5.8 60 | 57.4| 17.5 20 | 19-0} 6.2 60 | 57.1} 18.5 

20.1] 6.1 6158.3 17.8]} 21 | 20.0] 6.5 61 58.018. 

21.0} 6.4 62.| 59.3] 18.1 2220.9 6.8 62 59.0 19.2 
22.0 6.7 6360.2 18.4] 2321.9 7.163 59.9 19.5 
22.9 7.064 61.2 18.7 [ 2422.8 7.4 64 60.9 19.8 
25 23.9 7.365 62.2 19.0 25 | 23.8] 7.7 65 61.8 20.1 
24.9 7.6 66 63.1 19.3 26 | 24.7| 8.0 66 62.8 20.4 
25.8 2.9 67 64.1 19.6} 2725.7 8.367 63.7 20.7 
20.8 8.2 68 65.0 19.9 28 | 26.6| 8.7 6864.7 21.0 
27.7 8.5 69 65.0 20.229] 27.6 9.0 6g 65.6 21.3 
26.8.8 70 66.9 20.5 30 | 28.5| 9.3]! 70 66.6 21.6 
29.6 9.1 71 | 67.9] 20.8 31 | 29.5} 9.6 71 | 67.5] 21.9 
(32 50.6 9.4 72 168.8] 21.0 32 | 30.4 | 9.9 72 68.5 22.2 
33 31.6 9.6 7369.8 21.31}. 33 | 31.4 10.2 73 | 69.4 22.6 
32.5 9.9 74 70.8] 21.6 34] 32.3 10.5 7470.4 22.9 
5 33.5 10.2 75 71.7 21.9 3533.3 10.8 75 71.3 24.2 
34.4 10.5 76 72.7 22.236 34.2 11.1 | 7672.3 23.5 
35.4 10.877 | 73.6] 22.5 37 | 35-21 11.477 73.2 23.8 
36.3 11.14 7874.6 22.8 38 | 36.1| 11.7 | 78 | 74.2| 24.1 
| 37-31 1.479 | 75-S| 23-10} 39 37.1 12.1] 79 | 75.1] 24.4. 
35.2 11.7 | 80 76.5 23.4 40 38.0 12.4 80 76.1 24.7 

Pil. Dep. Lat, Dit. Dey Lot Dit. Dep. Lat. Dil. Dep. 


or 73 Degrees. 


For 72 Degrees. 
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314 THE YOUNG SAILOR'S SURE GUIDE, 
LA TRAVERSE TABLE 


Or dT of Latitude nn e 


For 20 o Degrees, A 


For 19 Degrees, 
Dil. Lat. Dep.] Dif Dil. Lat. Dep. Dif.) Lat. | Dep. Diſ.] Lat. | Dep. 

Hera K AAR eee, eee Ff; ! 
11 | 0.9 9.3 wr 38.8 13.3} x | 0:9} 0-3] 41 38.5 40 
2 | 1.9 0.7 42 39.7 13.7 2179 87 2 39.58 14.4 11 

13 2.8 1.043 | 40.7] 14.00] 32.8 1-0! 43 40.4 14.7 - 
4 3.8 1.31 44 41.6 14.31 4 3.8 1.4 44 41. 3 15.0 13 
4.7 1-61] 45 425 4.7.7 777 42.3 504 
6 | 5.7} 2.0 46 43.5 15.0} 6 5.6 2.146 | 43-2 15,0 5 
76.6 2.3 47 | 44-4] 15.3] 7 | 6-6] 2-4] 47 Þ| 44-2, 6% 6 
87.6 2.6 48 | 45:4] 15 6 $8 | 7-5] 2.7 48 45.1 16.4 | 7 
9 | 8.5 2.9 49 46.316.009 8.5 3.149 46.0 16,8 | 8 
10 9.5 3.3 50 | 47-3] 16.3] 10 | 9-4] 3-41 50 || 47-0 17.118 5 
1110.4 3.6 51 | 45-2 16.6 11 | 10.4] 3.8 51 |. 47-9 17.4] | 10 
2 11.3 3.9 52 | 49-2 16.912 [11.3 4.1 52 | 48.9 17. THE 
1312.3 4.6 $3 . 17.313 | 12-2] 4.4 53 [ 49-8 18. 
14. 13.2 4.6 54 | $1-1| 17-6] 14 | 13-2} 4-51 54 | 50.7, 13.51 1; | 1 
15 14.2 4.9 55 | $2-0] 17.915 | I+:T} 5155 51.7 18.80 1« | x 
16 | 15.1] 5.256 2.9 18.21] 16 | 15.0 5.5 56 || 52-6 19.2 \WM i; | x 
1x71 16:1] 3.5 57 53˙2 18.6017 | 16.0] 5.857 || 53-6 19.5 16 1 
13 17.0 5.958 | 54.8] 18.91} 18 [16.9 6.2| 58 54.5 19.3] [17 1 
19 | 138.0] 6.2 59 | 55-8] 19.2 || 19 17.9] 6.5 59 || 55-4| 20. W116 | 
20 | 18.9] 6.5 60 | 56.7] 19.5 20 13.8} 6.8 60 |; 56-4] 20.5 || 19 | 1 
21 19.9 6.8} 61 57.719.921 | 19.7 | 7.2 61 || 57-31-29 ENS 
22 250.8 7.2 62 58.6 20.2 22 | 20.7] 7.5 62 ]| 58-3 21+ 211 
23 | 22.7] 7.5 63 | 59-6] 20.6 23 | 21-6]. 7.9] 63 59-2 „„ 
24 22.7 7.8 64 | 60.5| 20.8 24 22.6 8.2 64 | 60.1 21.0% 2: | - 
25 23.6 8.10 65 61.521.225 | 23.5 8.6065 | 61-1| 22." WF 2+ | - 
| 26 24.6 8.5 66 | 62.4|21.5]| 26 24.4 8.9 66 | 62-0 22.6 :5 | - 
27 | 25.5] 8.8 67 63.321.827 25.4] 9.2 67 | 63-0| 22:9 126 | 
28 } 26.5] 9.1 | 68 4.3 22.2 28 26.3 9.6 68 63-9 23.3 2 
29 | 27.4] 9-41 09 | 65-2] 22.5 29 | 27-3] 9-9 69 | 64..8} 23-0 282 
3028.4] 9.8 70 66.2 22.8 3028.2 10.3 70 65.8 23.9% % 
3129.3 10.11 7167.1 23.1 3129.1 10.6 71 | 66.7 24.) „% 
32 30.3 10.4 72 68.1 23.4] 32 | 30.1] 10.9 72 | 67:7 24.6 | ;: | - 
3331.2 10.7 73 | 69.0 23.81 33 | 31.0] 11.373 68.6 | 25-010 :2 | - 
{ 24 | 32.7} 12.7 7470.0 24.1 3431.9 11.6|-74 | 69-5] % 8 53 
35 | 33-rj 11:41 75 70.9 24-4] 35 | 32-9] 72-01 75 70-5 | 25-7 | 5+ 
36 34.0 11.776 | 71-9] 24-7] 36 | 33-8] 12.31 76 | 77+ 26% k 5 
37 35.0 12.0 77 | 72 8125.1 237 | 34-8} 12-7] 77 72.4 26-3 36 | 
3835.9 12.4\} 78 | 73-7] 25-4} 38 | 35-7] 13-0 78 | 73-3 20.7 [37 
39 36.9 12.7 79 | 74-7] 25-7Þ 39 | 36.61 13-31 79 74. 27.0008 3 |- 
40 37.8 13.0 80 | 75-6] 26.0] 40 | 37.0] 13-7 80 75.2 27-5 | 0 
DiC. | Dep. Lat. {| Diſ.| Dep.] Lat. | Nil. | Dep.{ Lat. Dil. Dep: Lat. * 5 
B For 71 r 71 Degrees. | For 70 > Degrees. | =E 


AND SCHOLAR'S BEST INSTRUCTOR. 


LA TKKAYERILE TAVLE. 


Or Difference of Latitude and Departure. 


—— 
{— — — 
D oral Degrees. 3 7 Degrees, 
E wffendibars wal from. Dep. Dif.| Lat. | Dep.|| Diſ. Lat. | Dep. 
* ei 0.9 o. 441 | 38.0| 15.4. 
99 HEN 2 $4404 pop 1.9] 0.7] 42 | 38.9] 15.7 
ca 3] £21 EL}. 43.1 $9-T 134 2.8 1.143 | 39-9] 16.1 
108 & 3.7 19 44 | 41.T| 15.8} 3-7 1.544 | 40.8| 16.5 
Z 4.6 1.945 41.7 26.9. 
' 16.4 | 2 2.2] 4 pads 16.5} 5.6 2.2 4642.7 17.2 
16.8 | ng 38 * 43-9] 16.8 6.5 2.6|| 47 | 43.6! 17.6 
g 17.1 4 oa 2.9 Y 44.8 17. 2 7.4 3.0 | 48 44. 5 18.0 
Pa BW y7 34 bf £4 ode 8.3 3-4]| 49 | 45-4] 13.4 
17.8 | 7 Fg 3+ 50 | 46.7] 17.9} 9:3] 3.7 50 | 46.4 18.7 
13.1 12 | 112 414 47.6 18.3 9.2 4.1 51 | 47+3 | 190] 
11 A Sod 2 248.5 18.6} 1.1 4.5 52 48.2 19.5 
18.8 14.1 1 12.1 4.9 53 | 49-I| 19.9 
' 9.210 :: 15 505494 13.0 5. 2 54 58.1 20,2 
19.80 = 5-453 | $83] 1967 13.9 5.6 55 | 51.0| 20.6, 
| 19.3 E. 181 5-7) 56 [Sa. 320.1 14.8 6.0 56 51.9 21.0 
aa | 0 5-9] 6.157 53.2 20.4 15.8 6.457 52.9 21.4 
| 50. 18 16.8 6.5 58 54.1 20.8 16.7 6.758 53.8 21.7 | 
| 6 [19 165 6.859 55.1 21.1 17.6 7.1 5g 54.7 22.1 
| 21.2 i 5 7-24 99 1 9-01 B03 18.5 7.5 60 | 55.6| 22.5 
F Dl dt) Boas. 19.5 7.9 61 |56.6| 22.9 
:1.0 il -- 1 * 62579 222 20.4 8.2 62 57.5 23.2 
22.3 7 2x 63. | 55-9] $26, 21.3| 8.6 63 58.4 23.6 | 
22.6 Fed 3 9-64 | 59-7] 22-9 2.3 9.064 59.3 24.0 
220 25-3 9-0 jj 65 | 60.7 23+3 23.2 9.4 65 50.3 24.3 
23327 - . 9˙3 66 | 61.6| 23.7 24.1 Q.7 || 66 | 61.2] 24.7 
23.0 28 5 25 9.767 | 62.5] 24.0 25.0 10.1 67 62.1 25.1 
% „ „ e 85 | 63:5] 24-4f} 23 | 26.0| 10:5 68 | 63.9) 25.5. 
44.11 ain 69 64.4 24.7 26.9 10.9 69 | 64.0| 25.8 | 
| 24+} 30.1 20.0! 10.8] 70 |: 6 9 9 | 
24.6 „ 83˙2 25.1 27.8 | 11,2 j| 70. 64.9 26.2 |. 
25.0 LE 4 1.171 | 06.3! 25.4 28.7 11.6 7x 65.8 26.6 
25.3 3. 118 222 29.7 12.0 72 66.8 27.0 
25.7 51.7 a FED Br kl 204%, 0.6 12.4 73 | 67-7 | 27-3 
45.01 | Hi 12.2 74 69.1 26.5 1.5 12.7 74 68.6 27.7 
26.3 33˙6 12-51 75.] 29.0 26.9 2.5 13.1 7 69.5 28.1 | 
26.7 17 1 7670.9 27.2 33.4 13.5 76 70.5 28.5 
27.0 35. | 1422 TT. 229 27˙6 34.3 13.9 77. 71.4 28.8 
274 3 13.6 78 | 72.8] 28.0 35-2 14.2 73 72.3 29.2 
3 | 25 14.0 7973.7 28.3 36.2 14.6 79 73.2 29.6 
Ee e 15.0) bo | 74:2 35.0 
[1 Mil Dep.) Lat. | Diſ Dep. | Lat, Dir. Dep. | Lat. [Dis. | Dep. Lat. | 
hn. Forbg Degrees. For 68 — 
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THE YOUNG SAILOR' 8 SURE GUIDE, 


"Ws 


Or Difference of Latitude and Departure. 


ATRAVERSE: TABLE 


E For 23 Degrees. | For 24 Degrees. | 
[Du.] Lat.] Dep.q Dif. Lat. Dep. Dil. Lat. Dep f Diſ] Lat. Dea, 
K-! . aan jar mg Eid Ja. 
x} 0.9] . 4 4137.7 16.00 1| 0.9] 0.4 41 37.8 16] 
2 1.8] O. 8 42 38.7 16.4] 2 | 1.8 0.8 42 38.4 17.1 
3 2.8] 1.2 43 | 39-6; 16.81 3 2.7; 1.2 43 39.3 17.5 
43.7 1.6 44 | 49.5, 17.2 43.7 1.6 44 | 40.2; 17,9] 
5 4.6] 2.0 45 41.4 17.60 5 46 2.0 45 41.1 18.3 
6 | 5:5] 2.346 42.3 18.0 6 5.5 2.4 46 42.0 18.7 
7 j- 6.4 2.747 43.3 18.4 7 6.4 2.8} 47 42.9 19.1 
|. 3 | 2.4] 3.148 44.2 18.8 8 | "7431 3˙3 43 | 43.8, 19.5 
| -9 8.3 3-51 49 45˙1 19-1) 9g | 8.2; 3.71: 49 | 44.8; 19.9 
10 9.2 3.9 50 450 19.5 10 | 9.1} 4.1 50. 1 45:7; 20.3 
1110.1 4.3 51 46.9 19.9 1110.0 4.5 51 46.6 20.) 
I2 | 11.0} 4.7 52 | 47-9! 20.3 12 11.0; 4.9 52 47.5 21.41 
1312.0] 5.1] $3 48.8 20.7] 13 11.9 5˙5 53 48.4 21.0 
1412.9 5.5 54 49.7 21.1] 14 | 12.8 5.7 5449.3 22.0 
15 13.8 5.9 55 59.6 21.315 13.7 6.14; 55 59.2 22:4 
1614.7 6.5 56 51.5 21.9 16 | 14.6] 6.5 56 517.2 22.8 
117 15.6 6.657 52.5 22-3] 17 | 15.5 6.9} 57 52.1 23.2 
118 | 16.6 7.0, 58 53.4 22.7 1816.4 7.3 5853.0 23.6 
19 | 17-5] 7-4 59 84.3 23-I} 19 1.4 7.7 59 | 53-9] 24-0} 
20 [18.4] 7.8 60 | 55.2 23.4 2018.3 8.1 60 4 54.8} 24-4] 
1 4902 8.2 61 | 5. 23.8 [21 ][ 19.2 8.5 61] 55.7 2 J 
22 [20.3] 8.6 62 57.1 24.2 22 20.1] 8,9 f 62 56.6 25. | 
2321.2 9.6 63 58.0 24.6 23 | 21.0 9.4 63 | 57.0; 25. 
| 24 | 22.1] 9.4 64 58.9 25.0 24 21.9 9.864 | 58.5! 26.0 
{ 25 | 23.0| 9.865 59.8; 25.4j} 25 22.8 10.265 | 59.4, 264 
2623.9 10.2 66 | 60.8, 25.8 25 | 23.8j 10.6 66 | 60.3, 26.5 
27 24.9 10.5 67 61.7 26.227 | 24:7] 110 761, 27-24 
123 | 25,8; 10.9 68 62.6; 26.6 28 25.611.468 62.127. 
29 | 26.7! 11.3 69 63.5 27.0 29 26.5 11.8 69 63.0 28.1 
1 30 | 27.6; 11.7 | 70 64.4 27.3 3o 27.4 12.2 |} 70 | 63.9, 28.5 
3128.5 12.171 65.4 27.7 3128.3 12.6 7164.9 28.9 
3229.5 12.5 72 66.3 28.1 32 29.2 13.0 72 | 65.8; 29.3 
1-33 1 30.4, 12.9 73 67.2 28.5 33] 30.1 13,4}. 73 | 69.7; 29-7 
| 3+ 31.3 13.374 68.1 28.9 34 | 31-1] 13.874 | 67.6; 30. 
| 3532.2 13.775 | 69.0, 29.3 35 32.0 14-2 || 75 68.5, 30.5 
j 30 | 33-1, 14-1 | 76 , 70.0; 29.736 | 32.9 14.6 || 76 | 69.4 30-9 
| 37 | 34-1} 14.5 77 | 70:9; 30.1 37 33.815.077 | 70-3 31:3 
38 35.0 14.878 71.8 30.5 38 34.7 15-51} 78 71.3 317 
39: ] 35-9| 15.279 72. 30.9 39 | 35-0| 15.91}. 79 | 72-2) 3} 
go | 36.81 15.6 80 736 31.3 40 | 36.5 16.3 80 73.1 32.5 
Git! Dep.! Lat. t. Diſ. Dep. Lat. | Dif | Dep. Lat. Dif. Dep. Lit: 
For — Degrees. |» For 66 Degrees. 
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1. 1 TRAVERGCE TABLE; 


Or Difference of Latitude and Departure. 


For 65 Degrees. For 64 Degrees. 


For 25 Degrees. | For 26 Degrees. | | 
Dil.] Lat. Dep. Diſ.| Lat. Dep. Dil. Lat. Dep. Diſ. Lat. | Dep. : 
1 0.9 o. 4 4x | 37.2] 17.3i] x | 0.9] 0.41; 41 36,9 18.0 | 
2 | 7.84 o.8]| 42 | 38.1] 17.7j} 2 | 1.8] 0.9} 42:| 37.74 18.4 
2. | 2.7] 1.3 43 | 39.0] 18.2 3 | 2-7] 1-31} 43: | 38.6] 18.9þ 
4 3-0{\ 1.744 |-39:9] 18.6 4 | 3-6] 1.8 44 | 39.5] 19.36, 
s | 4.5] 2.1 45 | 40.8] 19.o0]f 5 | 4.5} 2.2 45 | 40.4] 19 1 
6 5:4] 2.546 | 41.7] 19.4] 6 | 5.4 2.6 46 | 41-3] 20.2 
- | 6.3] 3.0 47 | 42.6] 19.9 % 7 6.8] 3.147 | 42-2] 20.6 
8 7.3] 3.4 48 | 43-5] 20.3 [ 8 72 J. 58 | 43:3] 2x:0F 
98.2 3.849 44.4 20.719 8:11 1.9 49 | 44:0] 21.5 
10 9.1] 4.2 50 | 45.3] 21.1jk 10 | 9.0] 4.4 50 44.9 21.9 
111 10.0} 4.6 51 46.2 21.6 11 | 9.9] 4.8 5x | 45:8] 22.4 
12 | 10.9} 5.0 52 | 47.1] 22.0 12 | 10.8} $.31| 52 | 46.7] 22.8] 
13.] 11.8] 5.5 53 | 48.0] 22.4 | 1311.7 $71] 53 | 47-6] 23.2 
14 | 12.7] 5.9 54 | 48.9 22.814 | 12.6| 6.1 54 48.5] 23.7 | 
i5 13.6 6.3 55 | 49.8] 23.215 | 13.5] 6.6/0 55 | 49.4] 24.1] 
16 | 14.5] 6.8 56 | 50.8] 23.7 16 | 14.4| 7:0j| 56 | 50.3] 24.6 
17 1 15-4) 7.257 51.7 24.1}} 17 | 75-3} 7+5j| 57 512 25.0} 
18 | 16.3] 7.6 58 | 52.6} 24.5 18 | 16.2] 7.9 58 | 52.1] 25.4 
19 | 17.2} 8.0 59 | 53.5] 24.9 19 | 17.2] 8.359 | 53.0] 25.9 
20 | 19.1] 8.8 Go | 54.4} 25.4 20 | 18,0} 8.7 60 | 53.9] 26 34 
21 19.0] 8.9 61 | 55.3] 25.8 [2118.9 9.2 61 54.81 26.7 
22 19.9] 9.3 62 | 56.2] 26.2 22 | 19.8] 9.6 62 55.7 27.2} 
3 | 20,8] 9.7 6357. TI 26.6 [ 2320.7 10.11] 63 56.6 27.6 
24 | 21.8| 10. 1 64 | 58.0] 27.0 2421.6 10. 5 6457.5 28.1 
25 | 22.7] 10.6 65 | 58.9] 27.5 l 2522.5 11.0 65 | 58.4] 28.5 
26 | 23.6] 11.0 66 | 59.8] 27.9 26 | 23.4| 11.4 6659.3 28.94 
27 | 24.5] 11.467 | 60.7] 28.3 27 24.3\ 11.8 67 | 60.2] 29.44 
28 | 25.4j 11.8 63 | 62.6\ 28.728 25.2 12.31} 68 | 61.1]. 29.8]. 
29 26.3] 12.3 69 | 62.5] 29.2j| 29 | 26.1] 12.7 69 | 62.0] 30.2 
30 | 27.2] 12.7 [7063.4 29.6] 30 |. 27:0] 13.2 70 | 62.9] 30.7 
31 | 28.7] 13.171 | 64.3] 30.0 31 27.9 13.61] 72 | 63.8] 31.11 
32 | 29.9] 13.5 72 | 65.3] 20.41] 32 28.8 14.0 72 } 64.7þ 31.6 
13 4 29-9] 13.9 73 | 66.2] 30.8 3329.7 14.5 73 65.6 32.0} 
i+ | 30.8] 14.407467. [ 31.334 30.6 14.91} 74 | 66.5} 32.4 
35 | 31-7] 14.875 | 68.0] 31.735 | 31-5} 25.31} 75 | 67.4] 32.9 
3632.6 15.2 76 68.9 32.136 32.4 15.8 7668.3 33.3]: 
33.515.677 | 69.8] 32.837 33.316.277 | 69.2] 33-8}. 
3534.4 16.1 78 | 70.7] 33.01} 38 | 34.2 16.7 78 | 70.1]. 34.21 
39 | 35-3] 16.5} 79 | 71.6 33.40 39 | 35-1] 17.11} 79 71.0 34.6 
* | 36.3] 16.9 8 | 72.5] 33.8 40 36.0 17.5 80 | 71.9381 
of " page e | erer N 3 
Diſ.t Dep. Lat. "Dif. *Dep. Lat. Dif. Dep. Lat. || Di. | Dep. Lat, 
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1. A TRA VERS R TABLE 


THE YOUNG SAILOR'S SURE GUIDE, 


Or Difference of Latitude and Departure. 


| For 27 Degrees. | For 28 Degrees, 
| Dil. } Lat. Dep. .it . Lat. Dep. ¶ Diſ. Lat. Dep. Dit. Lat. 
j x | 0.9] o. 5 4r | 36.5 18.6 [1 [o. 9 o. 5 4136.2 
2 | 1.8} 0.9 42 | 37.4] 19.0 2 | 1.8] 0.9 4237.1 
3 2.7 1.4 43 | 38.3] 19.5]] 3 | 2.6] 1.4 43: | 38.0 
43.6 1.8 44 | 39.2| 20.o]l 4 3.5] 1.9 44 | 38.9 
54.5 2.3 45 | 49.1] 20.44 5 | 4.4] 2-31} 45 | 39-7 
6 5.3 2-71] 46 | 41.0] 20.9} 6 | 5.3] 2.8 46 | 40.6 
F 7 | 6.2] 3-2j| 47 | 41.9] 21.3] 7 | 6.2} 3.347 | 41:5 
| 8 7.1 3.6 48 | 42.8] 21.81 8 7.1] 3.8 48 | 42.4 
98.0 41 49 | 43-7] 22.2} 9 | 7.9] 4.3 49 | 43-3 
| 10 8.9 4.5 50 | 44.6] 22.7 10 | 8.8] 4.7 50 | 44.2 
119.8 50 51 | 45.4] 23.2] 11 9.7] 5.2 51. 45-0 
12 | 10.7] 5-4j} 52 | 46.3] 23.6 12 | 10.6] 560 52 | 45.9 
1311.6 5.9 53 | 47-2] 24.1 13 | 11.5} 6.1 53 | 46.8 
| 14 | 12.5] 6.4 54 | 48.1] 24.5 14 | 12.4] 6.6 54 | 47.7 
1513.4 6.8 [ 55 | 49.0| 25.0 15 | 13.2] 7.0 55 | 45.6 
16 | 14.3] 7.3 56 49.9 25.40 16 | 14.1] 7-51] 56 | 49-4 
1715.10 7 57 | 52-8] 25.91] 17 | 15.0] 8.0 57 | 50-3 
"18 | 16.0] 8.25851. 726.318 | 15.9] 3.55851. 
19 | 16.9] 8.6 59 | 52.6| 26.8]] 19 | 16.8] 8.9 59 | 52-1 
20 | 17.8] 9.1 60 [53.5 27.2 20 | 17.7] 9.4 60 | 83.0 
6 2118.7 9.5 61 | 54.427.721 18.5] 9.9 6x | 53.9 
[ 22 | 19.6] 10.0 62 | 55.2 28.1 22 | 19.4| 10.3 02 | 54.7 
| 2320.5 10.4 63 | 56.1] 28.6 23 20.3] 10.8 63 | 55.6 
| 24 | 21.4] 10.9 64 | 57.0 29.1 24 | 21.2| 11.3 64 | 56.5 
| 25 22.3 11.4 65] 57-9] 29.5 25 | 22.z| 11.7 65 | 57-4 
4 126 23.2 11.8 66 | 58.8 30.0 2623.0] 12.2 66 58.3 
1 | 27 24.1 12.3] 67 | 59-7 30.4 27 | 23.8] 12.7 67 59.2 
| 28 | 24.9] 12.7 68 | 60.6 30.9 28 | 24.7] 13.1 68 | 60.0 
| 29 | 25.8] x3.2|| 69 | 61.5| 31.329 25.60 13.6 69 | 69.9 
4 j 30 26.7 13.6 70 | 62.4| 31.8 30 | 26.5| 14.1 70 | 61:3 
1 31 27.6 14.1 71 | 63.3 32.2 31 [27.4] 14.6 71 62.7 
1 3228.5 14.5 7264.2 32. 32 | 28-3] 15.0 72 | 63:6 
. 33 | 29.4 15.0 73 | 65.0 33.1 33 | 29-1] 15.5 73 | 64:5 
Y i 34 | 30.3 15.4 7465.9 33.6 34 | 30.0] 16.0|| 74 | 65-3 
" 35 | 31-2| 15.9 75 | 66.8] 34.1 35 | 30-9] 16.4 75 | 66.2 
J 36 32.1 16.3] 76 | 67.7] 34.5 36 | 31.8] 16.9 7667.1 
| 37 | 33.0 16.8\| 77 | 68.6| 35.0 37 | 32-7] 17-4| 77 68.0 
3833.9 17.3]| 78 69.5 35.4} 38 | 33.6] 17.9 78 1 
39 | 34.7 17.7 7970.4 35.9 39 | 34-5] 18.3 79 69. 
40 3.60 18.2 80 | 71.3] 36. 3 40 | 35.3 18.8 80 70.6 
Dif. | Deo. Lat. HDi. Dep.] Lat. || Diſ. Dep. Lat. Dit. Dep. Lat. ay 
E For 63 Degrees. || For 62 Degrees. bs 
8 N 


—B— x 


AND SCHOLAR'S BEST INSTRUCTOR. 319. 


IL. A'TRAVERSE TABLE; 


Or Difference of Latitude and Departure, 


| | | Hl 
For 29 Degrees. For 36 Degrees. 7 1 
Dil. | Lat. | —. .. Lat. Dep. Dif. , Lat. Dep.] Dil. | Lat. | Dep | 4 g 
| mn 8q— — r F 6 11 I: 
i 0.9 ». 5 4x 35.9 19.9 x | 0.9] o:5|| 4x | 35.5] 20.5 ol 
2 | 1.7] 1.0 42 36.7 20.41 2 1.7 1.0 42 36.4 21.0 1 
3 2.6 1.5 43 | 37-6: 20.30 3 2.6 1.5 43 | 37.2] 21-5]. 11 
3.5 1.9 44 | 38-5 21.30 4 3.5 2. 44 | 36.1] 22.0 1! | 
5 4.4 2.4045 | 39:4 21.80 5 4.3 2.545 | 39.0] 22.5 "ni 
6 | $5.2j 2.9 46 | 40.2. 22.34 6 5.2 3.0 46 | 39.8] 23.0 Wy { 
7 | 6.1] 3.4 47 | 41-1, 22.80 7 6.1] 3.5 47 | 40.7] 23.5 — 
8 2.0 3:9] 48 42.0 23.3 86.9 4.0 48 | 41.6] 24.0 [! | 
9 7:9] 4.4 4942.9 23.89 7.3; 4.5 49 | 42.4] 24.3 | | 
10i 8.7 4.8] 5o | 43.7] 24.2 10 8.7] 5.0 5o | 43.3] 25.0 = 
is | 9.6] 5.31 51 | 44.6 24.7] 12 | 9.5} 55 5 44 2] 25.5} - | 
1210.5 5.8 62 | 45.5 25.2 12 | 19.4] 6.0 52 | 45. 0 26.0 i 
1311.44 6.3 53 44 25.7] 13 11.3 6.5 53 | 45.9] 26.54 | \ 18 
14 | 12.2] 6.8 54 47.2 26.2 14 | 12.1] 7.0 54 | 46.8] 27.0 | | 
15 | 13.1] 7.3 55 | 48.1} 26.71} 15 | 13-0] 7.5 551 47.6] 27.5] Tl 
16 | 14.0] 7.8 56 | 49.0 27.1]| 16 | 13.9] 8.0 56 | 48.5] 28.0 $110 
17 | 14.9] 8.2 57 | 49-91 27.6]| 17 | 14.7] 8.5 57 49.4 28.5 J | | 
1815.7 8.75 50.7 28.1 18 | 15.6] 9.0 58 | 50.2] 29.0 | | 
19 | 16.6] 9.2 5g | 51.6 28.619 | 16.5] 9.5 59 | 51.1] 29.5] 1 | 
20 | 17.5] 9.7 60 | 52.5; 29.1 20 | 17-3}; 10.0 60 | 52.0] 30.0 I 
2118.4 10.2 61 | 53.4 29.6]| 2118.2 10.5 6152.8 30.5| — 1 
22 | 19.2] 10.762] 54.2 30.1 22 | 19.1] 11.0 62 | 53.7} 31.0 4 8 
23 | 20.1] 11.21 63 | 55.1} 30. 23 | 19-9; 11.5 63 64.60 31.5 1 
24 { 21.0] 11.6 64 | 56.0 31.0 2420.8 12.0 64 | 55.4| 32.0 = 
25 21.9 12.1 65 56 9 31.5125 21.7 12. 5 65 56+3 32.5 | 4 i 
26 22.7 12.6 66 | 57.7} 32.0 26 22.5 13.0 66 | 57.2] 33.0 1 
27 | 23.6] 13-I|| 67 58.6 32.5 27 234 13.5 67 | 58.0] 33.5 11 
28 | 24.5] 13.668 [59.5 33.0 2824.2 14.0 68 | 58.9] 34.0 1 
29 25 4 14.1 69 | 60.3] 33.5 29 | 25-1] 14.5 69 59.8] 34.5 Fil 
230 | 26.2| 14. 5 70 | 61.2 33.9 3o | 20.0| 15.0 70 | 60.6] 35.0 I h 1 
31 27.115.071 62.1 34.4 3125.8 15.5|| 71 | 61.5] 35.5] vi 
32 | 28.0| 15.5 72 63.0 34.9 32 27.7 16.0 72 62.4 36.0 1 
33 | 28.91 16.073 63.8 35.4 33 28.6 16.5 7363.2 36.5 14 
34 29,7 16.574 64.7 35.9 34 29.4 17.0 74 | 64.1] 37.0 Wi 
35 30.6 17.0} 75 | 65.6 36.4 35 30.317.575 | 65.0] 37.5 Pi 
30 31.5 17.5 76 | 66.5] 36.8]} 3631.2 18.0 76 | 65.8] 38.0 Bi 
37 | 32-4] 17-91} 77 | 07-3] 37-31} 3732.0 18.5% 77 | 66.7] 38.5] i 
38 | 33.2| 18.4 78 | 68.2| 37.8 3832.9 19.0 78 | 67.6] 39.0f 1 | 
39 | 34-1] 18.9]} 7969.1 38.3 39 | 33-3{ 19.5 79 | 68.4] 39.5 #1 
40 35.0] 19.4 80 | 70.0} 38.8 40 | 34.6 20.0 80 | 69.3] 40.0} HY 
— = || Fe ! nd 2H; 1 1 
Dil. Dep.] Lat. ¶ Diſ.] Dep Lat. Dir. | Dep.“ Lat. Dif.“ Dep.] Lat. vn 
3 For 61 — 75 For 60 Degrees. ; 


* — * . DO —— . ET SIC . — >> — 
— . f ˙ » ̃ ⅛²—m—— TS ; m— : : 
— — nega Fs 2 —— nn —— 2 S 
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THE YOUNG SAILOR'S SURE GUIDE, 


A TRAVERSE TABLE 


Or TER of Latitude and Departure, 


For 31 Degr ees. 


50 


For 32 Degrees. 


Dit. | Lat. | Dep. Pi. | Lat. | EP Dif, Lat Dep. Dil. Lat. | Dep. 

x] 0.9 — 41 35.1 21.101 1 | 0.8] o. 5 41 | 34.8] 21. 

2 17 1.01 42 36.0] 21.6} 21.7 1.1 42 | 35.6] 22.3 

32.6 1.5 43-1 35.9] 22.1I 3] 2:5] 1.6 43 | 36:5] 22.8 
4 3.4 2.111 44 37.711228 4 3-4] 2.1 44 37.3 23.3 

5 | 4-3] 2.6 45 | 38.6] 23.2 5| 4.2 2.6 45 | 38.2] 23.9 

6 | 5.7] 3.1 46 | 39.4] 23.7] 6 5.7] 3.2 4639.0 24:4 

7 | 6.05 3.647 | 40.3] 24.2] 7 | 5-9 3:71} 47 | 39-9] 24.9 

8 | 6.9] 4.7 48 | 41.1] 24.7 8 6.8 4.248 | 40.7] 25.4 

9 T.7 4.6 49 2.04 25.2 9 7.6] 4.8 49 41.6] 26.9 
108.6 5. 2 50 42.9 25.8] 10 8.5 3-21} 50 | 42.4 26.5 
It 90.4] 5% 5143516. 9.3 5.8 51 43.2 27.0 
12 | 10.3] 6.2 52 | 44.6] 26.8 10.21 6.4 52 44.1 27.6 
1311.1 6.7 53:1 45.4|- 27.0 11.0 6.9 5344.9 28.1 
14 | 12.0] 7.2 54-| 46.35 27.8 11.9 7.4 54 | 45.5] 28.6 
15 | 12.9] 7.755 | 47.1] 28.3 12.7 8.0 55 | 46.6] 29.2 
16 | 13.7] 8.2 56 | 43.0] 28.8 13.6 8.51] 56 | 47.5} 29.7 
17 | 14.6| 8.8 57 | 48.8] 29.4 14.4| 9.0 57 | 48.3] 30.2 
| 18 15.4] 9.3 | 58 i 49.7] 29.9 $8.2 9.5 58 | 49-2] 39.7 
19 | 16.3] 9.8 59 50.6 30.4 16.7] 10.1 59 | 50.0] 31.3 
20 17.1 10.3 6051.4 30.9 17.0 10.6 60 50.9 31.8 
21 [18.0 10.8 61 52.3 31.4 17.8 11.10 61 | $1.7] 32.3 
22 18.9 11.3 62 | 53.1] 31.9 18.7 11.7 62 J 52.6 32.9 
2319.7 11.8 63 | 54.0] 32.4 19.5 12.2 63 | 53.4] 33.4 
24. | 20.6] 12.4 64 | 54.8] 33.0 20.4| 12.7 64 } 54.3] 33.9 
25 | 21.4| 12.9 65 | 55.7] 33.5 21.2| 13.3]} 65 | $5.1] 34.5 
26 | 22.3] 13.4 66 | 56.6] 34.0 22.0 13.8j} 66 | 56.0 35.0 
27 | 23-T} 13-9j} 67 | 57.4] 34-5 22.9] 14.367 | 56.8] 35.5 
23 | 24.0] 14.4 63 | 58.3] 35.0 23.7 14.8 68 | 57.7] 36.0 
29 | 24.9] 14.9 69 | 59.1] 35.5 24.6 | 15.4} 69 | 58.5] 36.6 
30 | 25.7] 15.5 70 | 60.0] 36.1 25.4.| 15.91] 70 | 59.4 37.1 
31 | 26.6| 16.0 71 | 60.8] 36.6 26.3 16.4 71 | 60.2] 37.6 
32 527-4] 16.572 | 61.7] 37.4 27.117. 0 72 | 61.1] 38.2 
33 | 28.3} 17.01} 73 | 62.6] 37.6 28.0 17.5 73 | 61.9] 38.7 
34 | 29.1] 17.5 74 | 63.4] 38.1 28.8] 18.0j| 74 | 62:8] 39-2] 
35 | 30.0| 18.0j| 75 | 64.3] 38.6 29.718.675 | 63.6] 39.8 
36 | 30.9} 18.5;} 76 | 65.1] 39.1 30.5 19.1] 76 | 64.4] 40.3 
37 131.7 19.1 7766.0 39.7 31.4 19.6 77 | 65.3] 49.8 
38. | 32.6 19.6 73 | 66.8] 40.2 32.2| 20.1 78 | 68.1] 41-3 
3933.4 6.110 79 67.7 40.7 33-4 | 20.7 79 | 67.0] 4149 
4034.3 20.6 80 | 68.6 41.2 33.9 21.2 80 dine 42.4 
Dif Dep. | Las. (Dif. Dep.] Lat Dep. Lat. || DiC. | Dep. Lat. 


For 58 Degrees. 


— 


For 59 Degrees. 


„ 


Dil. 


— 


W 0 


to :10 10 19: ee © dd 


13 
2 


„eee UI: HH 
run Þ ww -—= OW A 
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AND SCHOLAR'S BEST INSTRUCTOR, 


IJ. A TRAVERSE TART. 


Or DOE of Latitude and Departure, 


| | For 33 Hegrecs. | For 34 Degrees. . 

— — —— ä 
Jep. Dir. | Lat. Dep. Dif] Lat. — Dil. Lat. Dep. Dif. Lat. Pep. 
1.7 1. 1--0.8| o. 5 41 34.4 22.34 10.8 0.6417 | 340 22.9 
2.9 21.7 1.1 42 | 35.2, 22.9 21.7 1.1 42 24.8 23.5 
2.0 32.5 1.6 43 36.1 23.4% 3 2.5 1.7 43 35.6 24.0 
3.3 43.4 2.2 44 36.9 24.0 43.3 2.2 44 36.5 24.6 
3.9 4.2 2.745 37.7 24.5 5 4.1 2.8 45 37.3 25.2 
4.4 6. J 5.0 2346 . 25.1}}--6 5.0 3.446 38.1 25.7 
4.9 69 3.8 47 | 39-4 25.51 7{ $5.8] 3.947 39-2} 26.3 
5.4 8 6.7 4.4 48 40.3 26.1 8] 6.6 4.5 48 39.8 26.8 
6.0 9 | 7-5! 4.9 49 41.1, 26.79 7.5 5.049 40.6 27.4. 
6.5 10 8.4 5ù 450 41.9 27. 211 10 | 8.3] 5.6 co 41.5 28.0 
JO 11 9.2 6.0 51 | 42.8! 27. 8 11j 9.1; 6.151 | 42.3; 28.5 
7.0 12 10.1 6.5 52 43.6 28.312 9.9 6.7 52 43.1 29.7 
8.1 | 13 10.9 7.1 53 | 44-4; 28.9 13 [10.8 7.3 53 43.9 29.6 
8.6 1+ 11.7 2.6 54 45.3 29.4] 14 | 11.6] 7.854 44.8 30.2 
9.2 15 12.6; 8.2 55 46.1 30.0 15 | 12.4 $.4 55 | 45.6| 30.8 
9.7 19 | 13.4} 8.7 56 47.0, 30.5 15 | 13.3] 8.9 56 | 46.4 | 31.3 
* 17 14.3 9.3 57 478 31.0 17 [14.1 9.5 57 47.3 31-9 
9.7 is | 15.1; 9.8 58 48.6 31.6 1814.9 10.1 58 | 48.1] 32.4 
13 19 15.9 10.3 59 | 49 5 32.1 19 15.8 10.6 59 48.9 33.0 
1.8 2 16.8 10.9 60 50.3 32.7 20 16.6 11.2 6049.7 33.6 
2.3 21 17.6 11.4 61 51.2 33.221 17.4 11.7 6150.6 34.1 
2.9], 22 18.4 12.0 62 52.0 33.8 22 18.2 12.3 62 51.4 34.7 
3-4] 319.3 12.5 63 52.3 34.3 23 | 19:11 12.9 63 52.2 35 
3.9 * | 20-1; 13.1 64 53.7 34.9 2419.9 13.464 | 53.1| 35.8 
vo 25 21.0 13.6 65 | 54:5; 35.4 25 { 20.7! 14.0 65 53.9 36.3 
TT 20 „81 ; . 

JS] | 

6.0] 

6.6 

7.1 

7.6 

8.2 

8.7 

9.2 

9.8 

0.3 

9.8 

1:3 

1.9 

2.4 

. For - Degrees. 


1 
— I — ER 


322 THE YOUNG SAILOR'S SURE GUIDE, 


3 TRAVERSE TAB L E, 


Or Difference of Latitude and Departure. 


—— — n td. ates th 


= 35 Degrees. { 8 For 36 Degrees, | Dit. 
Diſ. Lat. Dep. | Dil. —— Dil. Lat. Dep. Dif.| Lat. Pep 
1 e eee ee — — 1 — — 3 
14 0.8 0.6 41 33.6 23.5 x | 0.8] 0.6 4133.2 24.1 1 2 
| 2 1.6| 1.1 | 4234.4 24 it) 2 | 1.6] 1.242 34.0 24.7 | 3 
32.5 1.7 | 43 | 35-2| 24.7 3 2.4 1.843 34.8 25.7 5 
4 3-3] 2.3 44 3e. 25.21 4 3 244 35.6% | 
TTT 
64.9 3.446 37.7 26.4 6 | 4-9] 3.5 4637.22. 34 
7 | $7] 4. 47 38.5 27.0] 7 5-7] 4-11] 47 38.0 27.6) Wl: 
86.6 4.6 48 | 39-3! 27.5 84 6.5 4.7 48 38.828. . 
924% 5-24 40.1 23 ri 9 | 7-3] 5.349 | 39-6] 28.8 EY 
8.2 $5.7 | 5o | 41.0] 28.7;| 10 | 8.1] $5.91} 5o | 40.5} 29.4 25 
9.0] 6.351 [41.829.211 8.9 6.5 51 41.3 30.0 266 
9.8 6.9 5242.6 29.8] 12 | 9-7] 7.1 $2 42.1 30.6 5 
10.6] 7.5 53 43.4 30.4 130.5 7.6 5342.9 41.2 1 
11.5 8.0 54 44.2 310 14 | 11.3] 8.2 5443.7 31. 8 
12.3] 8.6 55 45.0 31.5 15 | 12.1] 8.8 55 44.5 32.3 1 
13.1 9.2 56 45.9 32.1] 16 |. 12-9] 9.4 5645.3 32.9 [| 
12.9] 9.7 57 | 46.7| 32.74 17 | 13-8] 10.01} 57 46.1 33.51 WW 
14.7 1.3 58 | 47.5] 33-3 | 18 146 10.6 58 | 46.9] 34-1 2 
15.9] 10.9 5948.3 33.3% 19154112 | 5947.7 347 =o 
16.4 11.5 6o 49.1 34.4 20 | 16.2| 11.8 bo 48.5 35-3] _ 
17.2 12.0 6x | 50.0| 35.0 | 21 | 17-0| 12.3 61 | 49.3} 35-9 3 
18.0 12.6 6250.8 35.6 | 2217.8 12.9 62 50. 2 36.4 5 
18.3] 13.263 51.6 36.1 | 2318.6 13.5 63 | 51.0} 37-0 3 
19.6 13.8 6452.4 36.724 | 19-4] 14.1 64 | 51.8! 37-6 1 
20.5 14.365 53.2 37.325 2.214.765 | 52.6| 38.21 WW 
21.3] 14.9 66 54.1 37.9 2621.0 15.3 65 53.4 38.8 . 
22.1 15.567 54.9 38.4 | 27 21.815.967 542 39-4 35 
22.916.168 55.7 39.010 28 22.7 16.5 63 55.0 40-0 2 
23.8 16.6 6g 56.5 39.6 | 29 23.5 1/0 69 55. 40.6 8 
24.6 17.2 70 57.3 40. 1 3024.3 17.6 70 | 56.6} 41.1 Hb 
25.4 17.8 71 58.1 40.7; 31 | 25-1] 18.271 | 57.4} 41-7 35 
26.2 18.4 | 72 | 59.0 41.3 | 32 25.9 18.872 58.2 42-3 * 
27.0] 18.9 73 | 59.8 41.9 3326.7 19.473 59.1 42-5 IF | 
27.819.574 | 60.6 42.4 34 | 27-51 20.0 74'| 59-9] 43-5 E2 | 
28.7 20.175 | 61.4, 43.0 35 28.3 20.6 75 60.7 44-1 5 
29.5] 20.6 76 62.2 43.6 3629.1 21.2}; 76 61.5 44-7 | 2 | 
30.3 21.277 63.1 44.237 j 29-9| 21-7 || 77 | 62.3] 45-71 W'- 
31-1| 21.878 63.9 44.7 38 30.7 22.3 78 | 63-1] 45-0 | 39 
31.9 | 22.479 64-7] 45.3 39 31.6 22.979 | 63:9 4 1 
32.8 22.9 9065. — 45. 9 | 40 32.4 23.5 80 | 64. 7 45. Die 
Dil. Dep.! Lat. | Diſ. L Dep. Lat. | Dif.! Dep.] Lat. | Dil. Dit. Dep.“ Lat. | Lat. | 
For 55 Degrees. 


For 54 Degrees. 


AND SCHOLAR'S BEST INSTRUCTOR, 


L 1 TRAVERSE TABLE 1 


Or Difference of Latitude and Departure. 


2 


| For 37 Degrees. W For zs Degrees. | | q 
Dil. Lat. | Dep.] Dil. Lat. | Dep. Dil. Lat. Dep. Dil. Lat. Dep. | ö 
| —0CCCCGCC #2 | oo, „ EY rr - 1 
es 6 4724.7) x | 0.8 . 6% 4x 32.325. #0 
4.1 2 1.6 1-2 | 42 33-5 25.34 2 1.6 1.2 42 | 33.1] 25.9 4 
4.7 | 3 24 1.8 43 73 25.9 3 2.4. 1.8 | 43 33.9 26 5 Fl | 1 
5.3 432 2.4 44 | 35-T, 26.5 4 3.2 19 4434.7 27.1 1119 
TW ;| 4] 30| 45 [359 7 5] 3-9] 3-1] 45| 35-5] 27-7 "110 
6. *| 4% 3-5] 45 | 36-7 27-7] „4.7 3.7 46 | 36.2] 28.3 1 
7.1 7 | 5:6| 4-2 47 | 37-5, 28.3 7 | $5.5; 4.3 47 37.0 28.9 ji 
7.6 3 6.41 4-8 4838.3 28.98 [6.3 4.9 48 | 37.8] 29.6 Wt 
3.21 | 9 | 7:2] 5:4 | 49 | 39-31 -29:5f. . 1.35:61 30.2 1110 
8.8 10 8. 6.0 5039.9 30.110 7.9 6.2 5039.4 30 8 v.10 
9-4 118.8 6,6 | 51 40.7 30.711 | 8.7] 6.8 5140.2 31.4. 11 
0.0 12 9.6 7.2 5241.5 31.3012 9.5] 7-4, 52 |, 41.0] 32.0 i170 
0.6% W 3194! 7-3 | 53 42.3 31.9 13 | 10.2] 8. 5341.8 32.6 1 
FF ( ( $51 $4 Taz ot-33:2 11 jo 
1.7 15 12.0] 9.0] 55 43.9 33.1015 [11.8] 9.2 5543.3 33. 1 
* 16 12.8 9.6 56 44.7 33.7 || 1612.6 9.9 1 1. 5 2 1 
52.9 17 | 13.6 10.2 57 455 34.317 [13.4 10.5 57 44.9 35.1 | ll 
. 5s 441.8 58 | 46.3] 34.94} 18 14.2 111 53 | 45.7] 35.7 44 
34-1 %%% 35-$11 19 4- 15501 £37159 1-40-57 36:3 wt 
4.7 20 16.0 12.0 | 60 47.9 36.1 20 | 15,8] 12.3 6047.3 36.9 x! | 
6.3 21 156.8 12.6 61 | 48.7] 36.721] 16.5} 12.9 61 | 48.1] 37.6 [| | 
5.9 222 17.6| 13.2) 62 { 49-5] 37.3 22 | 17.3] 13.5 | 62 | 48.9] 38.2 1 q 
36.4 ES 18.4 13.8 63 $0.3 37.9 23 181 14.2 63 49.6 38.8 If 9 
%%% 9.2 14.44 | 51-15 38.5 2418.9 14.8 64 | 50.4] 39.4 | 
37.6 25 20.0 15.0 65 51.9 39.1 25 | 19.7 15.4 65 51.2 40.0 10 
38.2 25 | 20.8} 15,6\| 66 52.7 39.7 2620.5 16.0 | 66 | 52.0] 40.6 1 
59.8 5 21.6 16.2 67 53.5 40.327 | 21.3 16.6 67 52.8 41.3 — 1 
39.4 | 29 22.4 16.9 68 54.3 40.9 28 22.1 17.2 | 68 | 53.6] 41.9 mot 
40.0 29 23.2 17.5 | 6g | 55.1] 41.5 2922.9 17.9 | 6954.4 42.5 | 
49.6 3 24.0 18.1 70 55.9 42.1 3023.6 18.5 | 70 | 55.2 43.1 
11.1 3124.9 18.7 71 56.7 42.7 3124.4 19.1 71 | 55.9] 43.7 f 
41.7 KY 2.5.6. 19.372 57.5 43.3 3225.2 19.7, 72 56.7 44.3 f 
i 2.4 19.973 58.3 43.9 33 | 269! 20.3 | 73 | 57.5] 44.9 1 
2.9 3 27.2 20.5 74 59.1 44.5 34 | 26.8 20.9 7458.3 45.6 & 
4. „ 28.0 21.1 75 69.9 45.10 3527.6 21.5 | 75 | 59-1] 46.2 i! 
44.1 3628.7 21.7 76 60.7 45.7 36 ] 28.4 22.2 5 59.9 46.8 Wl! 
44.7 | 27 29.5 22.377 61.5 46.3 3729.2 22.877 | 60.7] 47.4 TY 
453% Wi | 30-3] 22-91] 78 | 62.3] 46.9 38 29.9 23.4 | 78 | 61.5] 48.0ſ» Ui 
45.0 123.5 | 79 | 63-1] 47-5}| 39 | 30-7 | 24.0 | 79 | 62.21 48.6] ill 
46.4 4 31.9 24.1 8063.9 48.1 40 f 31.5 24.6 | 80 63.0 49.3 1. 
D — — ————— —u— 
ds Dir. Dep | Lat, Dis. Dep. Lat. Dic.| Dep. Lat. Dif. Dep.| Lat.“ | q 
— 1 For 53 Degrees. Ay 1 3 | For 52 Degrees. . _ 1 if 
- | "8 | 


At 
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THE YOUNG SAILOR'S SURE GUIDE, 


LA TRAVERSE: TABLE 


2 


Or Difference of Latitude and Departure. 


| For 39 Degrees. For 40 Degrees. 
il. Lat. Dep. | 20 Lat. Dep. Diſ. Lat. | Dep. Diſ. Lat. 
n e — — — 11 — — — — — 
I 0.8} 0.6 | 41 | 31.9] 25.8] x | o.8] 0.6} 41 | 31.4 
+2 1.6 143]! 42 1.3246] 26.4} 2 1.5 1.3 32.2 
3 2.3; 1.9 43 | 33.4 27.1 3 2.3 1.9 | 4332.9 
4 3.1 2.5 4434.2 27.7 4 | 3-1] 2.6 44 33.7 
53.9 311i 45 | 35-0 3 5 3.8 3.245 34.5 
6 4.7 3.8 46 | 35.7] 28.9% 6 4.6 3.9 46 | 35.2 
275.4 4+4, 4736.5 29.6 7 65.4 4.5 47 | 36.0 
36.2 5.0 48 37.3 30.20 8 6.1] 5. 1 48 36.8 
97.0 5.7 49 38.1 30.8 9 | 6.9] 5.8 49 37.5 
1707.8 6.3 50 | 38-9] 31.5 10 | 7.7] 6.4 5038.3 
8.5 6.9 51 J 39.61] 32111 8.4] 7.1 51 39.1 
9-3, 7.01! 52 40.4 32.7] 12 9.2 7.7 52 | 39.8 
10. 1 8.2 $3 41,2 33.4 1310.0 $4]; 53 40.6 
10.9 8.8 5442.0 34.014 10.7 9.0] 54 417.4 
1.7 9.4 55 | 42-7| 34.615 | 11.5] 9.6 X 
12.4 10.1 56 43.5 35-2] 16 | 12:3] 10.3 
| 13.2 10.7 $7 [44.335.917 13.0 10.9 
14.0 11.3 $8 | 45-1] 36.518 | 13-84 11.6 
| Warn 12.0 59 | 45.8] 37.119 14.6 12.2 
15.5 12.6 6046.6 37.8 20 15.3 12.9 
518.313 61 47.4 38.40 2116.1 13.5 
17.1, 13.8 62 48.2 39.0 22 | 16.9] 14.1 
17.9 14.5 6349.0 39.6 23 | 17.6] 14.8 
18.7 15.1 6449.7 40.3 24 18.4 15.4 
19.4 15.7 || 65 50. 5 40.9% 25 19.2 16.1 
20.2 16.4 66 | 51.3 41.5 26 19.9 16.7 
21.0 17.067 | 52.1| 42.24] 27 | 20.7| 17.4 
21.8 17.6 68 2.8 42.828 21.4 18.0 
22.5 18.2 69 | 53.6 43.4 29 22.2 18.6 
23.3 18.9 7054.4 44.1] 3023.0 19.3 
24.119.571 552] 44-7]; 31 23.7 20. 0 
24.9 20.1 72 56.0 45.3] 32 24.5 20.6 
25.6 20.8 73 | 56.7 45:9] 33 | 25.3] 21.2 
26.421.407 57.5 46.6 34 26.0 21.9 
27.2 22.0 75 [ 58.3 47.2} 3826.8 22.5 
| 28.0 . 76 | $9.1] 47.8 36 27.6 23.1 
28.8 23.377 59.8 48.5 37 23.3 23.8 
29.5 23.9 78 [60.6 49.1 38 29.1 24˙4 
30.3 24.579 61.4 497 39 29.9 25-1 
31.1 25.2 80 [62.2 50.3 40 30.6 25.7 
Dep. Lat. Dif Dep. Lat. Dif. New Lat. | 


For 51 Degrees. 


— ———— Nn — 


— —— 2 
O GS nun Þ V3 IB 


-. 
5 


7 2 


t 
— C3 — — 0 


4144 


>. wv: SS tv8©& t mm tb 


— 1 


+> 143 43 4 C3 12 1 
0 1 1 ws te bb CI I. GOO SSI 


CON on + 2 


AND SCHOLAR'S BEST INSTRUCTOR, 325 (FH 
, | | 4: 14 
I. A TR ANW EN SE TABLE, 0 
Or Difference of Latitude and Departure, 44 
For 41 Degrees. 1 For 42 Degrees, {#18 
—_ 55 r= — — Ou wool 14.10 
L. Dep. Dil. Lat. Dep. Diſ. Lat. Dep. | Dil. Lat. | Dep. 4:38 
| 57 1 N 0.8 O. 71 41 30.9 26.9 1 0.7 0.7. 41 39.5 27.4 1 1 
1 26.3 2 1.5 1.3 42 | 31.7 of Sul rin T3442 | 31.£] 3:1 "nl 
4 25.0 3 2.3] 2.0 4332.5 28.2 3 2.2] 2.0 4331.9 28.8 1 
29.6 0 33] 2.6 4+ | 33-2| 28.9 4 3.0 2.) 44 32.7 29.4 11 
| 30.3 5 3•8 3•˙3 45 34-9]-29:58-$-[+ 3571," 3-3-4 45 | 33-4 [30-1 4 Ma 
| 30.8 i 4634.7 30.26 | 4.5] 4.0 46 | 34.2! 39.8 j | 
| 31.5100 . 491147 | 35:5] 39-80} 7. | $2] 4:7] 47 3 374 110 
7 32.1 8 8 52438 30.231. 8 57.9 Ceci] 48 3\+7| 32.1 [ { 
32.8 q 6.3] 5.9 4937. 32.19 6.7 6.0 49 | 36.4| 32.8 — 14 
Fs 10 7:5] 6.6 5037.7 32.8 10 1.76.7 89 37.1 33. "Rt, 
| 33-4 98 5 8 | ; 5 57 3 5 MY 
34.1 11 8.30 721 [38.5 33.511 8.2] 74 51 37.9 34.7 | 
34.7 12 91 7.9 5239.2 34.1 12 8.9 8.0 52 38.6 34.8 f | 
3% . 53 [49-0] 34-8] 13 | 9.7] 8.7 53 | 39.4] 35.5 1 
36.0 2 Bas 9.25445 0 35˙414 | 10.4 9-4 54+ | 40-1 39.1 14 
36.6 Z: 11.3 9.8 5 5 75 5 20.1 I5 * @ ©% + 10. 0 55 40.9 36.81 1111 
37-3] 10 {2-4 10. 5 56 78 36.7 16 11.9 10.7 56 | 41-0] 37.5 14 
30% I ny 11.257 3-0 324“[ 17 12.6 11.4 57 42.3 33.1 I; | 
38.6 3.6/1.8 53 | 43:3} 33.0 ff 18 13.4 12.94] 58 | 43.1] 38.8 4 
39.3 | 14.3] 12. 59 44.5 38.719 14.7 12.7 59 43.8 39.5 1 
39.9% 5. 23-21} 6o [45.3 39,4% 1413.4 Go 44.6 45.7 if [ 
40.5 | -1 | 158 13.861 46.00 40.0 21 15.6 14.01] 67 45.3] 40.8 p if 9 
4% „ . 4.4 62 45.84.72 16.30 14.7 62 467 47.5 1 
41.8 17.4 15.1 6347.5 41.323 17.1 15.40 63 46.8 42.1 1 
| 2+ | 19.T| 15-7 j6- 6448.3 42.0 24 17.8 16.1 64. 47.5 42.8] | 
25 18.9 16.4 65 | 49-1] 42.625 | 18.6] 16.7 65 | 48.3 43.5 1 
26 19.6] 17.1 66 | 49.8] 42.326 19.3] 17.4 66 | 49.0 44.2 F 
27 20.4 17.767 | 59.6] 44.01] 2 20.T} 18.Tf} 67 49.8 44.8 4 
28 21.1 18.4 68 51.3 44.6 2820.8 18.7 68 50.8 45,5 N 
9 21.9 19.0 6g 52.1 45.329 21.5 19.4 69 51.3 46.2 1 
30 22.6 19.7 70 | 52.8 45.9]} 3022.3 20.1 70 52.0 46.8 H 
31 23.4 20.3 73 | 53.6 46.6 31 23.0 20.7 71 [52.7 47.c | 
32 , 24-2 21.072 | 54.31 47-21] 32 | 23:3} 21-4} 72 | 53.5 48.2 tl 
33, 24-9] 21.673 [55.1 47-91] 33 | 24-5{ 22.1} 73 54.2 48.8 $i 
— 22.374 | 55-8] 48-51] 34+ 25.3 22.7 74 | 55.0! 49.c $8 
3 | 20-6-\ 23-0} 75 | 56.6 49.21} 35 26.0 23.41} 75 | 55.7 50.2 14 
„ 723676 57.4 49.9 36 26.7 24.1076 56.5 50.3 1. 
0 37 ˙2 24-3} 77 | 58.1} 50.51} 37 27.5) 24.8 77 57.2 51. 1 
10 wag 24.9] 78 | 58.9| 51.211 38 | 28.2} 25.41} 78 | 57.9} 52.2 'Y 
5 125 18 79 59.6 51.839 | 29.0 26.1 | 79 | 53.7] 52.9 Wi 
; 1 20.2 80 60.4 52.5 40 | 29.7 26.8 | 80 59.4 53-5 1 
ops} a Regs — — ox ome | — | name | ennrnne— Ha 
— | Lat. Dil. Dep. Lat. Dif. Dep. Lat.“ Dic. . 1 
Fer Degrees. | For 48 Degrees. | 14 
R 
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THE YOUNG SAILOR'S SURE GUIDE, 


A TRAVERSE TALLY 


Or Difference of Latitude and Departure, 


For 43 Degrees. For 44 Degrees. 

Dif. Lat. Dep. ¶ Diſ. Lat. il. Lat. | Dep.] Diſ.] Lat. 
x | 0.7] o. 7 41 | 30.0 0.7| o. 7 41 | 29.5 
2-1-1! 154 4% |} 207 I.4| 1.4 42 | 30.2 

3 2.21 2.01 43] $1.4 2.2] 2.1 43 | 30.9 
FTT | 2.9] 2.8 44 | 31.6 
5 35% 3-41] 45 132.9 3.8 3.545 32.4 

6 4.4 4.1 46 | 33.6 4.3] 4-2j| 46 | 331 
75.1 4.8 47 | 34.4 5.0 4.9 47 | 33.8 
18 5.9 550 48 | 35.1 5.8 $5.6}| 48 | 34.5 
9 6.6 6.2 49 | 35.8 6.5] 6.3 49 | 35-2 
10 7.3 6.8 50 | 36.6 7.2 6.9]] 5o | 36.0 
tr] $0 Fell «1 | 39.1 7-9] 7.6,| 5x | 36.7 
12 | $.$| $2] 52 | $3.0 8.0] 8.3 52 | 37.4 
13 | 9-5| 8.9 53 | 38.8 9.4] 9.0 53 | 38.1 
1410.2 9.5 54 | 39.5 10.1 9.7 54 | 38.8 
15 11.0 10. 2 55 | 40.2 10.8 10.40 5s | 39.6 
16 11.7 10.9]} 56 | 41.0 11.5 11.1 56 | 40.3 
1712.4 11.6 57 | 41.7 12.2 11.8 5741.0 
1813.2 12.3 58 42.4 12.9] 12.5 58 | 41.7 
19 13.9 13.0 5g | 43.1 13.7 13.2 59 | 42.4 
{ 20 | 14.6| 13.6 60 | 43.9 14.4] 13.91] 60 | 43.2 
121154 14.3 61 } 44.6 15.1 14.6]| 6x | 43.9 
| 22 16.1 15.0 62 | 45.3 15.8 15.3 62 | 44.6 
| 23 16.8 15.7 63 | 46.1 16.5 16.0 63 | 45.3 
24 | 17.6| 16.4 64 | 46.8 17.3] 16.7]| 64 | 46.0 
25 18.3 17.1]} 65 | 47.5 18.0] 17.4465 | 46.8 
26 | 19.0| 17.7 66 | 48.3 18.7 18.1 66 | 47.5 
27 19.7 18.4167 | 49,0 19.4| 18.8 67 | 48.2 
2820.5 19.1 68 | 49,7 20.1 19.4 68 | 48.9 
29 21.2 19.8 69 | 50,5 20.9 20. 1 69 | 49. 
3021.9 20.5 70 | 51.2 21.6 20.8 70 | 50.4 
31 | 22.7] 21.2 71 | 51.9 22.321.571 | 51.1 

| 32|-23-4] 11.8 7232.7 23.0 22.2 72 | 51.8 
3324.1 22.5 73 | 53.4 23-7| 22.9 73 | 82.5 
34 24.9 23.274 | 54.1 24.5 23.0] 74 | 53-2 
35 | 25-6; 23.91} 75 | 54.9 25-2] 24.3] 75 | 53-9 
36 26.3 24.5}| 76 | 55.0 25.9] 25.0]| 76 | 54.7 
37 27.1 25.277 56.3 26.6 25.777 55:4 
3827.8 25.9 78 | 57.0 27.3] 26.4 78 | 56.1 
39 | 28.5 1 79 | 57.8 28.1 27.1 79 | 56.8 
40 29.3 27.3 80 | 58.5 28.8 27.8 $0 | 57.5 
DiC. Dep. Lat. Dif. Dep. if. Dep.] Lat. I| Diſ.] Dep. 


For 47 Degrees. 


For 46 Degrees. 


AND SCHOLAR'S BEST INSTRUCTOR. 327 | 
1. A TRAVERSE TABLE, Ml 
Ii 


Or Difference of Latitude and Departure. 


— — 


—— 
« 


| For 45 Degrees. | = 
Dif.] Lat. Dep. Diſ. Lat. | Dep. bat! 
I 0.7] O.7|| 41 | 29.0] 29.0 | (ij 
| 2 1.4] 1.4 42 | 29.7 | 29-7] | | tt 
} 3 | 2.1] 2.1 43 30.4 30-4 | 11 
42.8 2.8 31.1 $11 1 
5 3-5] 3.845 31.8 31.8 | on 
64.2 4.2 4632.5 32.5 It 
7 | 4-9] 4.9 47 | 33-2| 33-2 | ii 
8 | 5-7] 57 48 | 33-9| 33-9 1:1 
9 6.4 6.4 49 | 34-6| 34+ 4 
10 7.1] 7.1 50 | 35-4| 354+ b 4 
11 | 7.8] 7.851 | 36.1} 36.1 il 
12 | $.5| 8.5 52 | 36.8| 36.8 1 
139.2 9253375 37-5 in; 
| 14 | 9-9] 9.9 54+ 38.2 38-2 1 
1510.6 10.6 55 38.9 38.9 i 
16 | 11.3] 11.3|| 56 | 39.6| 39 1 
17 12.0 12.0 $7 403 40.3 [If 
1812.7 12.7 j| 53 | 41.0| 41.0 ; 
] 19 13.4 13.4|| 59 41.7 41-7 b 1 
| 20 14. 1 14. 1 60 42.4424 [| 
121 | 14.8] 14.8 61 | 43-1} 43-1 | 
22 | 15.6| 15.6 62 | 43.8| 43-8] i 
23 16.3 16.3 6344.5 44-5 
24 17.0 17.0 64 45˙3 45-3 
25 17.7 17.7 65 46.0 46 0 
26 | 18.4] 18.4 6646.7 46.7 
2719.1 19.167424 47-4, 
2819.8 19.868 48.1 48-1 
| 29 20.5 20.5 69 48.848 8 
30 21.2 21.2 7049.5 495 
3121.9 21.9 71 | $0.2 | 502 | 
32 | 22,6| 22.6 72 50.9 50.99 | 
33 23.3 23-3j| 73 | 51-6| 51-6 l 
34 | 24.0| 24.0|| 74 52.3 52+3 'Y 
35 | 24-7] 24.775 | 53-0| 53.56 | al! 
39 | 25-5] 25-5|| 76 | 53-7| 53-7 . p 
37 | 26.2| 26.2 77 | 54-4] $4-4| | 
3826.9 26.978 | 55.2| 55-2: 1 
39 | 27.6 27.6|| 79 | 55.9| 55-9] 1 
40 | 28.3] 28.3 80 | 56.6 55.6 1 
Diſ. Dep. Lat. Diſ. Dep. Lat. | 1 
For 45 Devrees. | 4 | 
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1 

: NU» 

T A B L E II. 100 

| | 101 
8 1 102 
| LOGARITHMS or NUMBERS wi 
8 | | | 10 
| | 106 

| 107 
FT "FM; 0 - as 10. 
| | 105 
'Þ TH St | 110 
5 ONE ro TEN THOUSAND, i 
1 3 | 112 
| 11. 
| | 7 5 1 114 
q No.! Log. No. Log. No.] Log. No Log. la” 
| — l. ae Fa Bk a TT 7-130 
of 1 o. o 31 | 1,49736 || 61 1.78 533 gr 1.95904 . 
| 20. 30103 32 1.50515 62 | 1.79239 || 92 1.96379 _ 
| 30.47 33 | 1.51851} 63 | 1.79934 || 93 | 1-96848 dot 
5 | 4 | $.00206 | 34 1.53148 64. | 1.80618 || 94 1.97313 120 
N 5 0.69897 35 1.54407 65 1.81291 95 1.97/72 121 
| 6 o. 77815 36 | 1.55630 || 66 | 1.81954 '| 96 | 1498227 122 
„ 7 0.84510 37 1.56820 67 1.82607 97 1.98677 125 
j 8 0.90309 381.5797868 1.83251 98 1.99123 12 
* 4 9 0.95424 39 1.59106 69 1.83885 99 199564 12. 
„ 10 1. o 40 1.60206 70 1.84510 100 2. ooo 121 
3 11 1.04139 41 1.61278 71 1.85126 101 | 2-00432| LEY 
[ 12 1.07918 42 1.62325 72 1.85733] 102 2.00860 125 
ö 13 1.11394 43 1.63347 73 1.85332 103201284 . 
1 14 1.14613 44 | 1.64345 74 1.86923 104 2.01/03 13 
„ 15 1.17609 45 1.65321 75 | 1.87506 | 105 2.02119 13 
. I 1.20412 461.6627676 | 1.88081 | 106 | 2.02531 13 
15 17 1.23045 47 1.67210 77. | 1.88649 | 107 2.02938 131 
* 18 | 1.25527|| 48 | 1,68124.j} 78 | 1.89209 | 108 2.03342 13 
5 19 1.27875 49 1.920 79 | 1.89763 | 109 2.03743 13 
* 1 20 1.30103 50 | 1.69897 || 80 | 1.90309 | 110 | 2.04139 13 
1 21 1.32222 51 1.70757 $1 1.90849 111 2.04532 12 
"10 22 1.34242 52 1.71600 $2 1.91381 | 112 | 2.04922 13 
7 2 1.36173 53 1.72428 83 1.91908 | 113 2.05308 13˙ 
Ill | 24 1.330210 54 14732391} 84 | 1-92428 | 114 2.05699 140 
il 25 1.39794 55 | 1.74236|| 85 | 1.92942 | 115 2.060% 14 
| 26 1.41497 56 1.74819 85 | 1.93450 | 116 | 2.96446 15 
27 1.43136 57 1.75587 87 | 1.93952 | 117 | 2.96819 14 
1 28 | 1.44715 581.7634388 | 1,94448 | x18 | 2.07188 14. 
N | 29 1.44 "59 | 1.770851] 89 1.842115 2.57875 14 
5 39 1.47712 60 1.7815 90 1.95424 120 2.07918 14 
0 | | . 2 T4 
. 14 


4 BEST INSTRUCTOR. 


H. TABLE or LOGARITHMS or NUMBERS. 
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03342 


O 


00000 
994.32) 
20360 
81284 
01703 
22119 
02.531 
22938 


23743 


I 


2 


3 


4 


5 


6 


BE 


00043 
00475 
00903 
01326 
01745 
02160 
02572 
02979 
03383 
03732 


00087 
09518 
0994 5 
01362 
01787 
22202 
02612 
53019 
03423 
03822 


2013C 
00567 
00988 
01410 
21828 
22243 
02653 
23060 
03463 
238602 


00173 
90504 
01030 
01452 
01879 
02284 
02694. 
03100 
23503 
03902 


04139 
04532 
04922 
25308 
059599 


04179 
04.571 
04961 
05346 
05729 


06070 


06819 
07188 
07555 


06108 


06448100493 


05856 
07225 
07.591 


07913 
08279 
08636 
08991 
29342 
o09Cg1 
10037 
10380 
10721 
110 59 
11394 
11727 
12057 
12385 
12710 


13033 


07954 


08314 


08672 
09026 
09377 
09726 
19972 
1047 5 
10755 
11092 


11420 
11750 
12099 
12418 
12742 
13066 
13386 
13704 


14019 


14333 


04218 
04610 
04999 
5385 
25767 
06145 
05 521 
26393 
07262 
07628 


97990 
08350 
258707 
29061 
29472 
20760 
10106 
10449 
10789 
11126 
11461 
11793 
12122 
12450 
12775 
13098 
13418 
13735 
14051 
14.364 


242 58 
246 50 
25038 
2343 
05805 
26183 
565 58 
26930 
07298 
07664 
98027 
08386 
98743 
09096 
09447 
99795 
10740 
104.83 
10823 
11160 


11494 
11826 
12157 
12483 
12808 
13130 
13459 
13767 
14082 
14395 


9297 
04689 
95077 
05461 
5584.3 
26221 
06595 
26967 
97335 
07700 
08067 
38422 
08778 
09132 
09422 
09830 
10175 
10517 
108 57 
11192 
11528 
11860 
12189 
12516 
12840 
13162 
13481 
13799 
14114 
14426 


14644 
1495? 


20115250 


15504 
15896 


7116167 
51646551 
211076) 


1705C 


17249 


14675 
14983 
I 5290 
15594 


115791 


14706 
I 5014 
15320 
1562 5 
15927 
16227 


76524 


16820 


1711401 


17456 


14737 
I 5045 
15351 
15655 
15957 
162 56 


117173 


00217 
0064.7 
01072 
01494 
01912 
02325 
92735 
03141 
93543 
23947 
943365 
94727 
895115 
05500 
05881 
26258 
06633 
27004 
07372 
07737 


00689 
01115 
21536 
01953 
02366 
02776 
03181 
03583 
03981 
04.376 
04766 
951.54 
05538 
05918 
06296 
06670 
07041 
07408 
wf H,. 


00260/00303 | 


00732 
01157 
01578 
91995 
02407 
02816 
03222 
03623 
04021 


04415 
04805 
O5192 
05576 
05956 
06333 
06707 
07078 
07445 
07809 


01199 
01620 


02036 


02449 
02857 
03262 
03653 
04060 


02078 
02490 
02898 
03302 
03703 


04454 


0484.4. 
052317 
05614 
05994 
06371 
06744 
07115 
07482 
07846 


04493 
04883 
05269 
056 52 
06032 
06408 
06781 
07151 
07518 
07882 


08099 
08458 
08814 
09167 
99517 
99864 
107.00 
10551 
10890 
11227 


11561 
11893 
12222 
12548 
12872 
13194 
13513 
13830 
1414 5 
14457 
14768 
I 5976 
5381 
1568 5 
15987 
16286 
16584 
16879 


14176 


08135 
08493 
08849 
09202 
99552 
09899 
10243 
10 58 5 
10924 
11261 


11594 
11926 
122 54 
12581 
1290 5 
13226 
13545 
13862 


14489 


14799 
15106 
15412 
15715 
16017 
16316 
16612 
16909 
17202 


17454 1 


08171 
08529 
08884 
09237 
09587 
09924- 
10278 
10619 
10958 
11294 
11628 
11929 
12287 
12613 
12932 
132 58 
13577 
13893 
14208 
14520 


08207 
o8565 
08920 
09272 
09621 
09968 
10312 
106 53 
10992 
11327 
11661 
11992 
12320 
12646 
12969 
13290 
13609 
13925 
14239 
14557 
14860 
15168 


15473 


15776 
16077 
16376 
16673 
16967 
17260 


211761 


0824.3 
08600 
03955 
99307 
096 56 
10003 
10346 
10687 
1102 5 
11361 
11694 
12024 
12352 
12678 
13001 
13322 
13640 
13956 


14270] 
14582 


14891 


15503 
15806 
16107 
16406 
16702 
16997 
17289 


01662 


o4 To 


15198 


N 


AH 


175%" 


— 


— — 


93 


> 
r Rees} 2, N - 


THE YOUNG SAILOR'S SURE GUIDE, 


II. TABLE or LOGARITHMS or NUMBERS. 


1 


17632 
17026 
18212 
18499 
18780 
9061 
£9340 
19618 
19893119921 
016720194 


2 


—— — 


— 


7 


17667 
12955 
18241 
12526 
18208 
1908 
19368 
19645 


17782 
18070 
18355 
18539 
18921 
19201 
19479 
819756 
20030 
20302 


22011 


2177 


0439 
20710 
J 8 
097 
2121902124. 
21511 
c 


$ 


22037 
22298 


204.66 
207357 
100 5 
21272 
21537 
21801 
22063 
22324 
2255722583 
22814 


20575 
20844 
21112 
21378 
2164-3 
21906 
22167 
22427 
22686 


22840 22943 


2304.5 
2330002332 
2.3553 
23305 
24055 


247.97 
2528 5 


23070 
£ 
23578 
23830 
24080 
24329 
24576 
4822 
„5066 
25310 


17811 
18099 
18384 
18667 
8949 
19229 
19507 
19783 
20058 
20330 
20602 
20871 
21139 
2140 5 
21669 
21932 
22194 
224.53 
22712 
22968 


178407869 
1812718156 
1841201844 
18690 18724 
1897711900; 
1925719285 
1953719565 
198110798380 
2008 2011: 
2035820382 
20620200 50 
20898/2092 
21168071192 
2143101455 
2169621722 
21958/21985 
2222022240 
2260702 50% 
2273722760 

2299402301 


— — 


905 


23096 
23350 
23603 
23855 
24105 
4357 
24601 
24846 
25091 
25334 


23198 
2.3452 
23704 
23955 
24204 
244.52 
24699 
24944 
25188 
2543 


2.3227 
23477 
23729 
23980 
24229 
244-77 
24724 
24969 
25212 
25455 


23246123 
23 502123 
23754237790 
2400 5 24030 

242 5424279 
245022452, 
24748477 
2499 ½ 5018 
523725261 
75 . 


255277555 
25767 
26007 603 
„6269 


5 


2650 


267172674 
269512697 
17184 


2 


25795 


27207 
27439 
27669 


1125575 
25816 
26055 
26293 
26529 
J 26764 
5126998 
27231 
27462 
2” 


25672 
25912 
261 50 
26387 
26623 
268 58 
27091 
27323 
27534 
27784 


25696 
25935 
20174 
26411 
26647 
26881 
27114 
27347 
27577 
27807 


5127898 
810378126 
2833002835 
2128555128578 

8780880 
29026 
29248 
29469 
7129688 

| 2955 £29907 29929 


\ 


27921 
28149 
328375085 
28601 
3128825 
2904-8 
29270 
29491 
29710 


28012 
28240 
28466 
28691 
28914 
29137 
29359 
29579 
29798 


28035 
28262 
28480 
28713 
28937 
29159 
29380 
2.9601 
29820 
30039 


257285257 ( 
25959/5983 
26198/2622 
2643 5026455 
2667026654, 
2690 5/692“ 
2713807160 
27370127393] | 
2760012762 
27830127557) 
28058128081) 
28285128307 
28511128533 
28735128756 
2Bg 59125991 
2918112920% 
2940312942 5| 1 
2962329645 
298422986 


20060 30081 


20016 
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U. TABLE or LOGARITHMS or NUMBERS. 


— — 


INJ, 


I 


2 | 


3 


4 


15 . 


7 


—— 


2000 


0631827 
2838 


32243 
832449 


32855 


933465 


3012 5 
30341 


30984 
31197 
31408 
31618 


32654 


33062 


33264 


33696 
33866 
34264 


d 
t9..13 d 


22 9 m4 


tw. 2 
Wo: wn DB tt 
Gum 


d  tI ds 


* 


1 00 
0 


241 
242 
243 
249 
245 
240 
247 
249 


240, 


38501 


38917 


2.49 


34262 


5034655 


93035813 
59843600: 
6173036192 


692 36940 


37475037493 

558127676 
— 9328487888 
38021 
38202 
38382 


38739 


39994 
39270 
39445 
30620139537 


34459 


34850 
3 5944 
35238 
35430 
35622 


26380 
36568 
36754 


37125 
37310 


30557 
9139777 


30145 
30363 
30578 
39797 
31006 
31218 
31429 
31639 
31848 
320 56 


30168 
30384 
30600 
30814. 
31027 
31239 
31450 
37660 
31869 
32077 


30199 
304.06 
30021 
30835 
31048 
31260 
31471 
31681 


32098 


31890 


30211 30233 
30428 30449 
30643 30664 
308 56 
31069 
31281 


31492 


31091 
31302 
31513 
3170231723 
31911031931 
32118 32139 


32263 
32459 
32675 

2879 
33082 
33234 
33486 
33686 
33885 
34084 
34.282 
34479 
34074 
34869 
35064 
35257 
35449 
35041 
35832 
39021 


32284 
32490 
32695 
32899 
33102 
33304 
33506 
33706 
33905 
34104 


32305 
32715 


33122 
33325 
33526 
33726 
33925 


32 510 


32919032949 32960 


3412434143 34103 


32325 32340 
3253132552 


327360632736 


33143033169 
3345 33365 
33546633566 
3374633766 
3394533965 


34391 
34498 
34694 
34889 
35083 
35276 
35468 
35660 
35851 
36040 


34321 
34518 
34713 
34908 
35102 


35575 


35870 
36059 


35225 
35488 


34341034361 
34537134557 
34733134753 
34928| 34947 
35122035141 
35315135334 
355073552 

35698035717 
3588935908 
3607836097 


| 


36211 
36399 
36586 
36773 
36959 
37144 
37 32+ 


37876 


37511 
37694 


36229 
36418 
36605 
39791 


38039 
38220 
38399 
38578 
38757 
38934 
39111 
39287 
39467 


38238 
38417 


38952 
39129 
9305 
394.80 


38057 


38596]: 
3877 5]3< 


19955 


—— 


4386 32386 50 
38810 38828 


839515039533 
2139699 39707139724 


36248 
36436 
3662436642 
36810036829 
369963701437932 


3138112 
3327438292 


3626736286 
36455035474 
36651 
36847 


37199037218 
37383037401 
3756637585 
37749037767 


7942379343794. 


30255 
30471 
3068 5 


3087830899 


31112 
31323 
31534 
31744 
31952 


32160 


30276 
30492 
39707 
30920 
31133 
31345 
31555 
31765 
3197 
32181 


0 


— 


30298 


30514 
30728 


51154 
31366 
31576 
31785 
31994 
32201 


32366 
32572 
32777 
32980 
33183 
33385 
33586 
33786 
33985 
34183 


32387 
32593 
32797 
33001 
33203 
33405 
33606 
33806 
34005 
34203 


32400 
32613} 
32818 
33021 
33224 
5 ae! 
33626 


34025 
34223 


— 


34380 
34577 
34772 
34967 
35160 
3535? 
35545 
35736 
35927 
36116 


34400 
34596 
34792 
34986 
35180 
35372 
35564 
35755 
35946 
39135 


36305 
36492 
3068c 


437254 
37438 
2137621 


37985 


36324 
36511 
36698 
36884 
37070 


37803 


34420 
34616 


35005 
35199 
35392 
35583 
35774 
35965 
36154 
35342 
39530 
35717 
39903 
37088 
37273 
37457 
37639 


38003 


38310 
38489 
38668 
38846 
39923 
39199 
$139375 
29558 


38471 


39995 


38130 


32742 


381665 
133346 


338881 


39410 


38184 


33525 
38703 


39058 
39235 


39585 


38364 
38543 
38721 
33899 
39076 
39252 
39428 


139759 


30942 


33826 


34811 


37822 


39602} 
29777] 
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II. TABLE or LOGARITHMS or NUMBERS, | 
— PLOTS”. 1\N Js 
No. f 0 N 5 7 R 7 
2503979439817039829398463986329887039898399 1803993379950 301 
251039967 3998 40 [400191400 371400 54140071 40088 40106040123; 302 
252 1014041 57/017 5401924020904 640243 40261 407 095 303 
2520312040329 4034640364038 140 3984041540432 404470466 304 
25404840 fo οα 51840 536405 5240 569 40 5864060 3 40624063 305 
| 25<5|40654|40671140688[40705|4072.21407 301407 5614977 31497 9C[40807, 396 
} 25614082414.0841|408 59087 54089 24090040926 40943 4096004096 307 
257 4099 3/41010|41027|+1944|4.1061|41078]41095/4ITTT4TI2E| 41145 305 
- 25%14.116214.1170|41196[41217[4-1229/41246|41263 41280(41296{41313 300 
_2.55(+1330]41347]42 362] +138" 1397414414344. 4446441481 "31 
26061497 T7574 47837 [4154741 564/41 582[41597/41614/41631|11647 as 
261141664|41681[431695|41714141721141747141764 417804179741814 312 
26 |41830[41847|4186:|1.188c|41896|41912141929/41946/41963/41979 31; 
2634199642012 420291204 5142062 4207814209 5421114212744 315 
26442160 4217714219] þ2210 4222642243422 5904227542292 42308 31. 
2652322341423 5723744 3904240642423 42439 42T55 42472 31 
266424872 504 2 52 1012 537425 5242570 42 58642602 426194263; 31 
26742651 4266742684 27000427 164273242749 4276504278 142797 31 
268428130428 30ʃ42846028624428780428944 291142927 4294352959 2 
2692975429942 202443040 35543022 4308 804310443120 32 
2704313643152 4316904318 5j4+3201}4+3217|432 3343249 4326 514.3281 32 
271143297|43313[43325|+33451433611+3377143393/4349914342 5143441 32 
27214345711347 4/4.342c143505/43521143 53743553143 569|43534143600 32 
27:(4361614.36321|4364£14.3664[4368c[43696143712142727143743143759 32 
274½.377 5,4379 143807438 2243838433 54438704 3886439524397 32 
27<£1+3933[+3949[4+396:143931143996144012144023|44044144959144075 32 
27614409114410714412: [441381441 5414417014418 544201 442 1742 3: 37 
27514424%|1426414427 014429 5144-311144326144-242[443 58144373 44389 37 
2784440444420 444 364445744467 4448 244498044514 4452944545 37 
| 27514456c |44576144-592[4460714462 3]4463£]446 54,44669/44935[14700 3 
280/44716144731144747|44762114773144793j44809|4482414484|44855 
227144. 871144 $3614490214491714493214494©14456 314497 9144994145010 
28-14502<|4.5040[45056|45071|+59861]4-5102145117j45133 45148145163 
2845176 45194 45209075224 524004525 45271 45286 45301145317 
28:145332[45347|45362145378145393}45498|4 5423/45439|4545445469 
285548415 5004551 514553[4554 514-5567 [4.5 576/45 591]4+5600145621 
2961456371456 52]45667|4 5682145597457 174.5728, 45743457 5%145773 
2874 5788458030 8818158344 5849058645879 5894459554894 
28*14-5939|+59 54% 5950(4 5984|[46500[4601 5}46030/4604 5]4606c|46075 
28c|4609c|46105]4612c14513 51461 5014616146180 4619461046225 
295|4624<]462 5807462830631 514633014634 5140359 46374 
| 2911[4638c|46404[464 191464 24[45445 4645446479 4649446509 46523 
2946535655246 5680465826 5980461246627 46642 46657 4667 
2924668, 6670246716467 316674646767 Meck 467904680 5146820 
29414683 £1168 52146864146 879j46894 [46905 [4692.3 46938145953 16967 
294146982} 15997147012147026|47041147056|47070/4708 5]47 100147115 
25647 125|47144/471 594717 5147188147207 147217/47232147246147261 
| 297}4727(| þ7290[47 305/47 319147334147 349147 363/47 378147395 47497 
4 


| 29801742 743674514746 5474804769 


47509 47 861783 47553 5 
1 299147 567 


17 582147 596.47911/4762.514-764</47654 47669147633 476981 
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II. TABLE or LOGARITHMS or NUMBERS. 


757 


O 


1 


2 


300 
301 
302 
303 
304 
305 
305 
397 
308 
309 


+7712 
17857 
8001 
+8144 
43287 
454.30 
48572 
48714 
18855 


47727 
47871 
48015 
48159 
48302 


47741 
47585 
48029 
48173 
48316 


48444 
48 586 
48728 
48869 


48996 


310 
311 
312 
325 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 


330 
331 
332 
333 
334 
335 
336 
337 


| 345 
341 
342 
343 


345 
345 
347 


34" 


329 


49136 
49276 
4.9415 
49 554+ 
+9693 
9831 
+9969 
50105 
50243 
59379 
59515 
50651 
50786 
50920 
51055 
51138 
51322 
51455 
51587 
31720 
51851 
31983 
52114 
52244 
52375 
52.594 
52634 
52763 


1 


[33148 
33275 
33403 


53529 


344 53656 


53732 


33998 


54033 
54158 


8 


49010 
49150 
49290 
49429 
49568 
49707 
49845 
49982 
$0120 


50256 


$0393 


48458 
48601 
48742 
48883 
49924 


47756 
47900 
48044. 
48187 
48330 
48473 
4.8615 
4756 
48897 
49038 


49164 
49304 
49443 
49582 
49721 
49859 
49996 
50133 
59278 
50406 


49178 
49318 
49457 
4.9596 
497 34 
19372 
50010 
50147 
59234 
50420 


50529 
50664 
$0799 
$0934 
51068 
$1202 
$1335 
51468 
51601 


51865 
51996 
52127 
52257 
52388 
52517 
52647 
52776 


333 52892, 52905 
[.3391332201$3033 


53161 
53288 
53415 
53842 
53668 
53794 
53920 
5404.5 
54170 
54295 


51733151746 


39542 
50678 
50813 
$2947 
51081 
51215 
51348 
51481 
51614 


52556 
50691 
55826 
50961 
51995 
51228 
51362 
51495 
51627 
51759 


47779 
47914 
48058 
45302) 
48344 
48487 
48629 
48770 
48911 


49052 


49192 49206 
4933249346 


49471 
49610 


49748 
49886 
50024 
50161 
59297 
50433 
50569 
50705 
50840 
52974 
51108 
51242 
$1375 
51508 
51640 
$1772 


— 


| 


* 


6 


7 


.8 


— 


2 


47784 
47929 
48073 
48216 
48359 
48501 
48643 
48785 
48926 
49066 


4948 5 
49624 
49762 
4.9900 
50937 
50174 
50311 
50447 


47799 
47943 
48087 
48230 
48373 
48515 
48657 
48799 
43940 
49080 
492.20 
49360 
49499 
49638 
49776 
49914 
500 51 
50188 
5032 5 
504.61 


47813 
47958 
48101 
48244 
48387 
48530 
18671 
28813 
489 54 
49094 


47828 
+7972 
48116 
482 59 
48401 
48544 
48686 
48827 
48968 
49108 


47842 
47986 
48130 
48273 
48416 
48558 
48700 
48841 
48982 
49122 


49234 
49374 
49513 
49651 
+9790 
+9927 
5006 5 
50202 
50338 
50474 


49248 
49388 
49527 
49665 
49803 
49943 
50079 
50215 
50352 
50488 


49262 
49402 
49 541 
49679 
429817 
49955 
50092 
50229 
50365 
50 501 


50583 
50718 
508 53 
50987 
51121 
51255 
51388 
$1521 
51654 
51786 


505906 
50732 
50866 
51001 
51135 
51268 
51402 
51534 
51667 


$1799 


50610 


50745 
50880 
51014 
51148 
51282 
5141 5 
51548 
51680 
51812 


50623 
50759 
50893 
51028 
51162 
$1295 
51428 
51561 
51693 
51825 


50637 
$0772 
50907 
51041 
51175 
51308 
51441 
51574 
51706 
51838 


51878 
52009 
52140 
52270 
52401 
52530 
52660 
52789 
52917 
53045 

3173 
53301 
53428 
53555 
53681 
53807 
53933 
54058 
54183 
54307 


51891 
52022 
52153 
52284 
52414 
52543 
52673 
52802 
52930 
53058 


53314 
53441 
53567 
53694 
53820 
53945 
$4070 


53186 


51904 
32035 
52166 
52297 
52427 
52550 
52686 
52815 
$2943 
53071 


51917 
5204.8 
52179 
52310 
52440 
52569 


52699 


52827 
52956 
53034. 


51930 
52061 
52192 
52323 
52453 
52582 
52711 
5284 
52969 
53997 


51943 
52075 
52205 
52336 
52466 
52595 
52724 
52853 
52982 
53110 


51957 
52088 
52218 
52349 
52479 
52608 
52737 
52866 
52994 
53122 


51970 
52101 
52231 
52362 
52492 
52621 
527580 
52879 
53007 
$3135 


53199 
53326 
53453 
53580 
53706 
53832 
5395s 
54033 


54195 
54320 


53212 


53339 
53466 
53593 
53719 
53845 
53970 


54095 
54220 


53224 
53352 
53479 
53605 
53732 
53357 
53983 
54108 


54208 
54332 


54233 


5434554357 


532.37 
53304 
53491 
53018 
53744 
53870 
53995 
54120 


54245 
54372 


——— 


53250 
53377 
53504 
53631 
53757 
53882 
54008 
54133 
54258 


53263 
53390 
53517 
53643 
53769 
53895 
54020 


54145 


54382 


54270], 
54294 
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| *. 
. 380 
| 351 
: "486 
| 353 
| 354 
1 355 
356 
} i 357 
1 358 
4_359 
360 
| 361, 
362 
363 
364 
365 
366 
367 
368 
| 359 


Eh 


54407 
54531 
54654 
54777 
54900 
55023 
55145 
55267 
55388 
$5509 


LN 


1 2 


3 


4 


54419 
54543 
54667 
54750 
5491 
55035 
$5157 
55279 
55400 
$5522 


54432 
$4555 
54679 
54802 
54925 
55047 
55169 
55291 
55413 
55534 


54444 
54-568 
54691 
54814 
54937 
55060 
55182 
55303 
55425 
55546 


55630 
$5751 
55871 
55992 
56110 
56229 
56348 
56467 
5658 5 
56703 


55642 
55763 
55883 
56003 
56122 
56241 
55360 


56478 


55597 
56714 


55054 
55775 
55895 
56015 
56134 
56253 
56372 
56490 
56608 
56726 


55666 
55787 
55907 
56027 
56146 
5626 5 
56384 
56502 
56620 
56732 


544-56 
54-580 
54-704 
54827 
54949 
$5072 
55194 
55315 
55437 
55558 


54469 
54593 
54716 
54839 
54962 
55084 
55206 
55328 
55449 
55570 


EN 


6 


54481 
54605 
54728 
548 51 
54974 
55096 
55218 
55340 
55461 
55582 


54494 
54617 
54-741 
54-864 
54986 
55108 
55230 
55352 
55473 
55594 


55678 
55799 
$5919 
56038 
56158 
56277 
56396 


56632 
56750 


56514 


55091 
55811 
55931 
56050 
56170 
56289 
56407 
56526 
55644 
56761 


55703 
55823 
55943 
56062 
56182 
56301 
56419 
56538 
566 56 
56773 


| 370 
| 371 
372 
373 
1374 
375 
376 
377 
| 378 
Ms 

380 
| 381 
382 
383 
384 
385 
386 


56820 
56937 
$7054 
$7171 
57287 
57403 
57519 
57634 
57749 
57864 
57978 
58092 
58206 
58320 
58433 
58 546 
58659 
58771 
58883 
58995 


56832 
56949 
57066 
57183 
57299 
57415 
57530 
57646 
57761 
57875 


56844 
56961 
57078 
57194 
57310 
57426 
57 542 
57657 
57772 


57887 


5085.5 
56972 
57089 
57206 
57322 
57438 
57553 
57669 
57784 
57898 


56867 


57101 
57217 
$7334 
57449 
57565 
57680 
57795 
57910 


56984 


56879 
56996 
57113 
57229 
57345 
57461 
57576 
57692 
57807 
57921 


56891 


57124 
57241 
57357 
57473 
57588 

7703 
57818 
57933 


55715 
55835 
55955 
56074 
56194 
56312 
56431 
56549 
56667 
56785 


FR digs 


8 


SI 


_— 
— 
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54.506 
54630 


54876 


55121 
55242 
55364 
55485 
55606 


5$727 
55847 
55967 
56086 
56205 
56324 
56443 
56561 
56679 
56797 


57008, 


56902 
57019 
57136 
$7252 
57368 


57600 
57715 
57830 


57484 


57944 


50914 
57031 


57204 
57380 
57496 
57611 
57726 
57841 
57955 


5475315 
5499815 


57148050 


54518 
54642 


57990 | 58001 


58104 
58218 
58331 
58444 
58557 
58670 
58782 
58994 
59006 


58115 
58229 
58343 
58456 
58569 


58681 


58794 
58906 


59917 


53013 
58127 
58240 
583 54 
58467 
58 580 
58692 
58805 
59917 
59028 


58024 
58138 
58252 
58365 
58478 
58591 


53816 
58928 
59040 


58704 


58035 
58149 
58263 
58377 
53490 
58602 
58715 
58827 
58939 
59051 


58047 
58161 
58274 
58388 
58 501 
58614 
58726 
58838 
58950 
59062 


58058 
58172 
58286 
58399 
58512 
58625 
58737 


58961 
5907 3 


58850 


58070 
58184 


58410 
58 524 
58636 


58749 
58861 


58973 


58297 


320840 095 


59106 
59218 
59329 
$9439 
59550 
59660 
$9770 
59879 
59988 


60097 


59118 
59229 
59340 
59450 
59561 
59671 
59780 
59890 
$9999 


60108 


59129 
$9240 
$9351 
59461 
539572 
59682 
$9791 


59991 
60010 


60119 60130 


59140 
59251 
59362 
59472 
59583 
59693 
59802 


59912 
60021 


59151 
59262 
59373 
59483 


59813 
59923 
60032 
60141 


59594 
59704 


59162 
59273 
59384 
59494 
59605 
59715 
59824 


60043 


59934 


59173 


59395 
59506 
59616 
59726 
59835 
59945 
60054 


59284 


59295 
59406 
59517 
59627 
59737 
59846 
59956 


60173 


59184 


5006 5 


59195 
59306 
59417 
59528 
59638 


59857 


59748 


599605 
60076 


601845 


601 52160163 


FFT EFT 


AND SCHOLAR'S BEST INSTRUCTOR, 


— —_ 


OE” I ESE 


1 ABLE or LOGARITHMS or NUMBERS. 


__ 


O 


1 2 


3 


2 


5 7 | 


"BY 


9 | 


52150423 
23190531 


6660853 
8161066 


Ore. 
60314 


60638 
60746 


60959 
61172 


5021 17 60328 
60325 60336 


50541 (Go 552 
50649;60660 
607 56160767 


5$0970i60981 
61077161087 
61183061194 


60239 
60347 


50433; 6044460455 


60563 
60670 
60778 


60803;60874|60885 


60991 
61098 
61204 


6024960260 
60358060369 
60466160477 
60 574060584 
60681060692 
60788160799 
6089 560906 
61002061013 
61109061119 
6121506122 5 


12 
) 


410061278 


22102531 


31103448 
2193548 
1103649 


64246 


55180 5 


6162941 
63043 
631446 
20063246 


3103849 
5153949 
37164048 


61384 
61490 


51595 
61700 


61909 
52014 
62118 


9962221 


61289061300 
61395151405 
61500|61511 
61606;61616 


62024162034 
62128162138 
62232062242 


61310 
61416 
61521 
61627 


61711161721|61731 
61815161826|61836 
61920161930|61941 


62045 


62149 
62252 


61321161331 
61426161437 
61532061542 
61637161648 
61742161752 
6184761857 
61951161962 
6205 562066 
62159162170 
62203162273 


60271060282 
60379 60390 
60487 60498 
60 59 560606 
6070360713 
60810060821 
6091760927 
61023161034 
61130061140 
6123661247 


61342 61352 
61448061458 
61553661563 
6165861669 
651763661773 
61868061878 
61972061982 
6207662086 
6218062190 
6228462294 


50293 
60401 
60 509 
60617 
60724 
60831 
60938 
61045 
61151 
61257 


61363 
61469 
61574 
61679 
61784 
61888 
61993 
62097 
62201 
62304 


61268 


60304 
60412 
60 520 
60627 
60735} 
69842 
60949 


61055 


61162 


61374 
61479 
61584 
61690 
61794 
61899 
62003 
62107 
62211 
62315 


42086232 5 
52428 


3102034, 


24162737, 
62839 


63347, 


53749 


62335162346|62356 


6243962449 624.59 
62 54262 5 5262 562 


62644626 5562665 
6274762757 62767 
628490628 5962870 
62951162961|62972 


630 5363063063073 
3155163165163175 
63256 63266| 


63276 


62366162377 
62469062480 
62572162583 
6267562685 
62778162788 
62880062890 
6298262992 
63083163094 
63185163195 
63286163296 


62387 62397 
6249062 500 
62 59 362603 
6269662706 
62798062808 
6290062910 
6300263012 
6310463114 
6320563215 
63306163317 


62408 
62511 
62613 
62716 
62818 
62921 
63022 


63225 
63327 


63124 


62418 
62521 
62624 
62726 
62229] 
62931 
63033 
63134 
63236 
63337 


63357163367 


(03458 63468 


63558063568 
63659063669 
63759163769 


64058064068 


04147 


445104835 
$45(94933 
7165031 
44866 51280665137ʃ65147 
449 449155225 $5234 65244| 


74345 
64444 
64542 
54640 
54738 


6415764167 
642 55164266 


64355164365 
644 54164464. 
64552164 562 
646 50j64660 
0474-81647 58 
64846548 56 
64943164953 
65040[65050 


63377 
63478 
63579 
63679 
63779 


64078 


64177 
64276 


63387163397 
634838163498 
63589163599 
63689063699 
63789163799 


538 596 3869 63879/63889 63899, 
63959163969/63979 


63988163998 
64088164092 
64187164197 
64286164296 


63407163417 
63508163518 
63609163619 
63709163719 
63809163819 
390963919 
64008164018 
64108064118 
6420764217 
6430664316 


63428 
63528 
63629 
63729 
63829 
63929 
64028 
64128 80 37 
64227 64237 


6343 
6353 


64385164395 
64483164493 
64532164591 
6468064689 
64777164727 
64875 64885 
6497264982 
6 5070.6 5079 
65167165176 
65263; 165273 


6440464414 
64503164513 
64601164611 
64699164709 
64797164807 
6489 5064904 
649926 5002 
6 50896 5099 
65186065196 


D 


64523 


64621 


65011 


64719 
64816 
64914 


65108 
65205 
65302 


63739 
63839 
63939 
64 038 


64326 64335] 
64424 644-34 | 
64532 


64631 
64729 


| 
65021 
65118 
65215 
65312 


333. 


63639 


64826 
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THE YOUNG SAILOR'S SURE GUIDE, 


II. TABLE oF LOGARITHMS or NUMBERS, 


18 Þ 8 . 
+50 65321165331[05343 65350|65360/55369/65379 6539855400 
4571 65418065427 65437 55447 654.50 65475 6549 5% 04 
4526551465 5230665533 6554365552 0557110558115 5591155600 
453 65610065679 65629 65639 65648 6556716 656861656; 
4546570665 715165725 65734 657446: 65760316 65782065797 
45 5 65801 65811 65820 65830 65839 65858 65877165887 
456 65896 6590665916 65925/65935|65944 65954/55963|65973/65982 
457 65992 66001166011 660200660 3066039 60049 66068166077 
4.58 66087 66096 66106 661 156612466134 661436 66162 66172 
459 66181 66191 66200 66210/6621916622.9 66238 6625766266 
20 66276 66285 66295 56304 6631466323 60c332 26635156361 
461 656370 66385 66389 66398|66408{664.17!664.27 66445166455; 
4.02 66464 6647466483 6649266 502066511 66521 6553966549 
665 58 6656766 37766586 66 596666605 66614 66633 56642, 
66652 66661 6657166680 66689 66699 66708 6672760730 
46566745 66755166764 6677366783 66792 60 601 66820/06829 
4666683966848 568 57 66867 668766688 5 66894 46691366922 
6766932669410 569 506696066969 66978 66987 6700067015 
6702 5670346704367 0 5267062 67071 67080 967099 07108 
6711767127667 13667145 67154 67164 67173 67191167201 
67210/67219|57228|67237|67247167256 67265 0728467293 
6730267311673 21667330067339f67 348 67357 6737567385 
267394 6740367413 67422 67431067440 67449 67468 07477 
67436 67495/57 504.67 514/67 52367532067 54 675550 55007 509 
67578 67587 6575966760 5 6761406 6763310 67651 67660 
7576696779 6768867697 67706677 15667724 677427752 
67761,67770(57779|67788167797167806\6781 5 6783467845 
578 52678610578 7067 8796788867896 906 6792567934 
67943679 52667961679 70067979 67997 6801 5108024, 
6803468043 680 5206806 1068070 68079 68088 68106 (68115 
68124.68133|68142|68151|58160 58178 58196/68205 
68215068224 68 2336824268251 68269 6828768290 
68305068314668323 06833258347 683 59 6837 6836. 
63395,62404|684-13|68422|584.31 62449 6846768476 
| 6848 568494 68 502068 511068 520 6853806854768 5 5668 56; 
| 68574;63583|03592|68601|5861C 68628 68646686 55 
6866468673868 6869058699 68717 68735068744 
68 75368762 6877168780 68789 688066 6882468333 
68842 688 5168860668 8695887806 68895 68913/28922 
6893168940 6894 6895868966 208984 69002 69002 [39011 
© 69020! 59028 69037 6904669055 9073 7504 6gogs $5099 
] 69108 691 17 5912669735 69142 6916116 69179 0 
69197 69205 69214 69223199232 69249 69267 59270 
692856929459 302 69311069320 693381 69354/59364 
69373/69381|69392(69399/6940? 69425 69443 9455 
69461 694696947 806948769496 59513/69522(69537|*9539 
695486955769 5666957469583 69601 6961859627 
6963669644696 53696629671 69688 6970569714 
69723669732 6974 6974969 55 9767 697750 16579 5259 
69810 69819169827 69836169245 | 698626 1698806988 


y 


- $37 
| EST INSTRUCTOR, 
9 | 
S B | 
AND SCHOLAR 


RS. 
TABLE or LOGARITHMS or 

| EE ore 

II. T4 3 


— 


2 
| 0 5 69975 
. 96996669 
— LVL; 95945949 _ 70053 9 
1 e eee 70114170122 70217|70226 28 
$2 "$00 od 69992 70088 70096 de, 70200 —_ 0001 ah + e | 
9 9170 8370191 867029570: 039807 | 
5408 501 0070|7007 174701 $1702.86 038907 70492 
fac 6917027 27038107 04241704 
5504 502 eg 70165 260 70209 6 703727 04-7 517 8 
a 2170 70364 817046717 597057 
5600 . 76275 70252 6170355 704-5917 05611705 663 
40" wo 817034 1170449 7055217 655170 
5 504 7 297033 27044 705447 8 0646 7005 
pi 7v3 2417043 670535 063807 40170749 
5792 505 15704 187052 1706297 0731170740170745 
5887 50 o 50¹ 705 9 603 70 1 6 70714 7 * 70825 7 
70 7070 $170817 0919 
6077 05 782275885 = 078317079117 388082370995 8 
6172 — nn 70766 th 70368 70876170 691709781709 1710797108 
6266 5 10 70757 7 Lex 70859 7 70961 709 1063 71071 164 71 17 
— 5 842 7085 09441709 52 61710547106 71155071 1257 
6361 $1179 2717093517 = 71037 ee 71139071147 12407124807 | 
| | | 41 
6455 and ot. Ain, 711227113 2371283107 71332171341] 
455 5 7122277 71324 6171425] 
6549 $I} 5 617 12081708 8171206j71214 307713155 87141607 [| 
777 713 7140 1508 
0642, $1471 2 71189 72 46 71290 71299 I 391 71399 2 1500 7 
4 | +9217 1592 
6736 515 7125 712730712 417138317 47507148371 1584171 
6820 571 13667137 671475 6771575712 | 
16829, 516 772 13577 | 58 7146 971567 66 71675 
; | 7134917 1450[714 071559 659071667 
6922, i 53371547155 716507159 17501759 
7015 518 1 2512203371542 163471642 47174207 71842 
02 71517715 716257 172507173 825071834 
7100 519715 160971617 7 0971717717 1817 71 1771925 
| = | 809 7 1908 719 3} 
7201) 52071600 6927170017 71800071 19000719 917200 
— 684 7109 84 71792 8 71892 7 199107199 2000 
7293 52171 6771775717 87571883 7198317 20827209 
«lt 717 867171 7 66 71975 6617207417 2173 
7385 322 3 0171858171 0 81719 720 617216517 
5 7195 72057 87215607 225 5 
7477 8371 4107195 172049720 21487 22477 6 
9331719 217 204. 217214017 223917 37 
17569 $24. hho 720247203 2123/7213 2227223007 2172329723 
57660 5 ad 107721157 6172214172 43731723 24-13 ]724709 
922757 1987220 67230407: 240307 | 
775%, 526 Sat 4 721 89 7219 | 228817229 87 72395 7 249372501 
57843 527 e 2720722 80% 90223280223 7248 507 2583 
722 62072370072 6972477 67725757 | 
57934 528 72282 72354723 6 724600724 9 2558 72507 56 7266 5 
98024 $2917234917. 6724440727752 27255007 7264807265ʃ 2746 
815 530 72428 on 72.526 72534 2624 7203 22 72730 72827 
58203 53172509 259972600 26977270500 72803072 0072908) 
Log ba | 8 
58290 | 5327259107 681 72689 7 72787 72795 2884 72892 81 729 A 
7267372 0172779 87287607 dh . 
5372 6217277 6 72.86 2 6507 9 62 7307 | 
727 728 O 957 7 9 054 730 1 
534/727 5+ 284372852 41172949172 $173046[73 1437315 
731431737 I 
535 74938 alas 7293372941 3030/9303 127/73135|73 857725 
5367291 EN EIT ae hd whe gas 
| — 4173 
30 2832 e e 338417339 
3159173 2637327 651733 61734647 | 
[oppo ragpmapn 3 
332 6734247 201735 61607362 vi 
34117 332017 $17 341 35121735 608173 937371 
40 6173 504. 7 600073 6951737 ' 
% eb e on 49s 9 378373791 
61120008 735761735 672173679 6717377573783 73870 
5 7366417367 591737 85473862 
544173560 —_ 73656 7 31737511737 8 846 7385 1173949 ; 
73 317394 8 
545173640173 e 2617393317394] 74028 
19173727 823073 180739 740 — 
540 * 73807 73815 i 73910 5 hte 74013 
547173 87388673894 81173989739 — 
$49173957173965173 
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338 THE YOUNG SAILOR'S SURE GID, 


IT. TABLE or LOGARITHMS or NUMBERS. 


3 


8. — BY ho 5 5 . 


” [TRE 


RESP: 22 0 ꝓ— . 
559/4036 4044½745 7406074068 7406 74084 74092 74099 fle- 60 
| 551174115174123174131/74139{74147174155 74162|74170[74178 74186 | 60 

| $52,74194174202174210,74218174-22 5174233 742411742491742 5774264 bo 
$531742731742$0174288|74296(74304(74312|74320|74327|74335 743; bo 
$54174351174359174367 74374 7438243994398 74444140445 65 
$55,74429[74437174445 74453|74461174458/74476|74484/74492|7450 bo 
559174507174515174523|74531|74539174547|74 554174562174 57074578 bo 


5577458674 59374601 74609746 17 7462474632 74640%4648 74656 
558746637467 174679 74687 74695 74% 7 1017471874726 74733 
559 74741½74749 74757 747647477 2747804788 747964803 74811 
560748 197482774834 74842 7485048 58 74865 7487374881 74800 
56174895 749044912 749 207492774935749 43749 5%49 58 74960 

562749747498 174989 74997 7 505% 5012 500% 508% 5035 75043 
563/7505750 59% 50667 5074750825089 509775 105511375110 

$64/75128/75136/75143/75151175159[75166(75174/7518217 5189 75197 
50s 75205,7 5213752205228 7523652437521 52 59% 5266/7 5274 

5667528275299 75297 78305 7531275320753 287533507 53437535 
5577535875366 7577075186 7533917 5397|7 54047 541217 $420/75427 
5687 5435/7 $44217 5459/7 545817 546517 54-7 3/7 548117 548817 5496/7504 
_569|75511|75519|75526 7 5534|7 554217 $549|7555717556517 557217558 


$707 558717559517 5603/75610/7 561817 562617 563317564117 5648175656 
571|75664'7 567175679 756865694 570217570917 571717 $724(75732 
$72175740|75747|75755\7 576217577017 577817578517 579317 58000 5808 
5737581575823 7583175838 5846758 5375861078687 5876 5384 
157475827(25899 59565944 7592117592917 $93717 594417 5952175959 

57517 5967175974 7 $982 |7 5989 7 5997|76005|76012|76020[76027176035 
57676042760 500760 577806 576072 7608076087609 57610376110 
577 761187612 5076133 7614061487615 5 761637617076178 76185 

578 76193076200 76208 7621576223 7623076238 7624562 5376260 
5797626807627 5 76283 76290 76298|76305|76313]76320176328|76335 


580[76343|76350[76358,76365|76373|76380|76388[76395|76403[70410 
5817641807642 576433 7644064486455 76462 7647064776485 
5827649206 500 76 50% 765156 522076 5306 5377654565 5276550 
583076 56776 574076 582 7658976 597 76604766 1276619 6626766340 
5847664176549 .66 56 766647667 16678 76686 7669376706705 
585/767 160767 2376730 767387674567 537676076768 767756782 
1 5867679076797 7680576812 7681976827 76834768427684 976850 
5877686476871 76879 768867689 37690176908 7691676923 76930 
5887693876945 76953 76960|76967|76975|76982|76989[76997177004 
| | 589 77012177019]77026,77034177041|77048|77056|7706317 707017707 


5957708577093 777977711872122½7129½7137½77744½7775. 
| 591177159|77166|77173177181177188|77195|77203|77210 77217177225 
| 59217723217 7240177247|77254[77262177269|77276|7728317729117729 
i 593177305177313177320,77327177335177 342177 349177357177 30417737" 
I 594177379177386177393|77401177408[77415177422[77430[77437177444 
| 595177452177459 77466|77474\77481177488|77495|77 503177 510[77517] 
| 596177525|77 532177539177 546(77 554177561177 568177 576177 583177590 
' 597177597177605|77612|77619177627|77634|77641|77648|776 56177003 
598 7757076777768 57769277699 7770677714 7772177728 735 

99122243722 2 25 77772177779177786177793 778011772%% 


PP 


— 


ht 


AND scHoLAR's BEST INSTRUCTOR. 339 


11. TABLE or LOGARITHMS or NUMBERS. 


No. © 1 2 n | 
600/77815/77822[77830[77837177844(77851 
| 601[773887|77895177992[77909177916177924 
602\77960|77967177974i177981177988177996 
60.8032 7803978046780 537806178068 
654 78104½%78111781187812507813278140 
60 5817667818378 190½%81 977820478211 
| 606/782471782 547826278269 7827678283 
60578319 783267833378 3407834778355 
608.8 39078398 7840578412 7841978426 
 60g\78462|7 846517 3476|78483]7 8490178497 
61078 533/78 5407854778 55478 56178 569 
1671786047 8611786 1878625078633 78640 
6127867 57868278689 7869678704787 
| 613]78746|787 5317876017 8767|7877478781 
614\78817|78824|78831|78838|7884-51/78852 
615]78888|78895|78902|789059|78916\78923 
6767895807896 578972 789797898678993 
617179029/79036[79043|79050[790 5779064 
618/79099179105|79113179120[79127|79134 
619/79169,79176179183179190 


8 


77873 
77945 
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78651 
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78873 
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78219 
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78362 
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79211 
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79330 
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79539 
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79337 
794-27 
794-77 
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79274 
79344 
79414 
79484 
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79692 
79761 
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79351 
79421 
79491 
79560 
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79768 
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79288 
79358 
79428 
79498 
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79706 
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79365 
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79505 
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79851 
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80983 
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81117 
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229986 $79872 
199314179941 
doo 380010 
80072 90079 
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9061808062 5 
80686080693 
907 5480760 
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8102381030 
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1158081164 
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79879 
79948 
80017 
80085 
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804.96 
$0564 
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8004480051 
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802 50 802 57 
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80387080393 
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80726 80733 
80794 80801 
80862 80868 
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81054 8 1090 
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19927 
79996 
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80134 
80202 
$0271] 
80339 

80407] 
80475 
80543 
80611 
80679 
80747] 
80814 
80882 
80949] 
81017 
81084 
81151 
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79989 
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$1144. 
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650]31291]$1298|81305|[31311[31313|$1325|31331]$133* 31345181351 
| 65118r358|$1365/$13711[$1378]$1385($1391[31392]8140<|[$1417 $1418 
652/31425|31431|$1438[8144-5]3$1451]814-5$[31465|814-71]214.78 $1485 
65313$1491|381498|81505|81511]81518|81525|$1531]8153e|81 544]8155t 
65413155E|3156431571181572$1584181591]81598[81604[$1611]81617 
655/81624(381631181637|81644|31651[31657]8$1664|81671]81677]$1684, 

656181690($1697|81704|8$1710|$1717181723]81730|81737]81743|81750 
657181757|81763|$1770[$1776|81783[31790[$1796[818031$1809|$1816 
| 658/31823(81829|81836|$184-2|81849|31856|81862[81869]$1875|313% 
i 659181885|81895|$1902|381908[$1h1 5]81921|8$192$[8193 581941181943 
_ ] 660]$1954|31951|81968|8$1974\$19811[8$1987|$1994|820008$2007 $2014 
66108 20200 820278203308 204008 2045520 5308 2060820668 207382070 

662 8208682092 82099082 1058 2112821198212 5082132082139ʃ082145 
| 663182151|32158($2164\82171]821781382184|$2191]82197]$2204{82210 
| 664|3$2217)82223|$22301$223618224.3]$2249|82.2 560[82263ʃ8226982276 

| 6651$2282|32289|$2295|8$2302|82308[$2315|$232.11$23281$2334$2341 
6651$234.71$2354|$2 360|82367j8$2373[32 320|$2387[$2393[82400[32406 
667082413 8241982426 824320824398 244.5]824.52]324-58]8246 582471 
668082478 8248482491 8249782 50482510082 51782 523082 530082 536 
669182 543082 549825 56082 56082 569082 57 5082 582082 588082 59 8082601 
670|182607|826141$2620|$2627]$2633[$2640[82646[82653[826 59082666 
6710[8267208267908268 5 8269208269888 270 [8271168271808 2724ʃ827 30 
672132737|$274-3|$27 50827 5608276308 276908277608278 208278982795 
673082802[8 2808082814 8282182827828 34]8 2840082847828 53,6 r. 
674 3286608 2872082879 8288 5[8289208289808290 50[8 2911829188292 
675 829 30829378294 30829 500829 5608 2963829698297 5082982882988 
6763299 508 300 18 3008830 1408 302008 30278303308 30408 zo 468305 
677 830 598 306 508 307208 307888 308 588 309 108 30978 3 104083 11068311 
678033123083 1298313608314 831498315 508 316108 3168331743187 
16798318783193 08320083 2066832130832 1908 322 808 32328 3238 $3245 
46808325208 3257832648 327008327608 328308 328908 329608 330283308 
1 168183318983321833270833348334008 3347833530833 5908336653375 
1 6823337808338 508 339 18339808 3404834108 341708 34230(834293436 
6838344208 3448 83455 834610834678 347408 348008 3487834933099 
684/33506|$3512|$3518 8352 5835318353708 3544083 550083556356) 
68 50835698357 583582 835880835948 360 108 3607/8361308 362083626 
6868363208 363908 3645 836 5 836 5808 3664.8 357008 36778 368,5 368) 
687336968 37083708 83715083721068372708 37 3408 374008 374663753 
16893375 5983765083771 8 377808 37840837908 37978380 08380953915 
689 338220[8382883838883841083847838 53 83860 $38661$3872133579 


_ } 696j33885/83891]83897 83904/339101$3916(8392 305 392983930394 
{ 691133948|83954/83960(33967183973/83979]83985 83992]8 399915490 

} 692|2401 11$4.017]84.023|84929 84036084042 8404808405 5184061 $4067 
693/34073/$4080[$4086|84092|84.098[$4-105|841 11]84-117)$4-12.3]34130 
694ʃ3413684142]8414808415 5841610841684 384180084186 $4192 
 69:|34198|84205\84.211184217|34223]$4.2 3008423684242 8424808455 
69634261 84267084273 8428008428668 4292084298084 30 5884311 84317 
6970343230843 3084336 8434284 3480843 548436 108436784373043) 
| 698134386184 39284398 84404844 1008441708442 3844298443 5/3444?| 
600184448844 C4 84450 8466084473 $44-0184485 24491124407 $4504! 
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709 
701 
702 
703 
704 
705 
706 
707 

708 
202 


84510 
94572 
84634 
84696 
84757 
84819 
84880 
8494 
85003 
8 5065 


84516 
84578 
84640 
84702 
$4703 
24825 
24887 
34948 
$5009 
$5071 


84522 
84584 
8464.6 
84-708 
84-770 
84831 
84892084899 
$4954 
8 5016 
$5077 


84528 
84 590 
846 5 2 
84714 
84776 
$4837 


84960 
85022 
85083 


845 59084566 
8462184628 
8468 3084689 
94748884751 
8480784913 
84868084874 
84930084936 
8499784997 
8 50 5208 50 58 
8511485120 


8454784553 
8460684615 
84671154677 
$47 33134735 
847945480 
848 86684862 
8491784924 
8497984985 
8 5040] 504.6 
86101088107 


84.541 
$4603 
8466 5 
84726 
84788 
848 50 
84911 
84.973 
85034 
85095 


84.535 
84597 
84658 
84720 
8472 
24.844 
8490 5 
84967 
8 5028 
850859 


710 
711 
712 
1.713 
714 
1715 
716 
716 
719 


85126 
85187 
95248 
8509 
$5370 
$5433 
$5491 
95552 
85612 
35672 


35132 
85193 
85254 
85312 
85376 
85437 
85497 
85558 
85618 
85679 


25130 
95199 
8 5260 
88321 
85382 
95445 
$5503 
35564 
85625 
$5685 


$5205 
8 5266 
85327 
85388 


854409 


85691 


85144 


35509 
85570 
95631 


851788585187 
85236685242 
8529788303 
85358085384 
954188 54-25 
$5479] 54850 

$5540|® 
85600 
85661 
8572108 


5516208 5169 
3522408 5230 
8528 508 5291 
85348088352 
8 5406 85412 
8546785473 
85528085534 
8558 808 5594 
8564908 5655 
857098 8215 


85150 
85211 


85156 
85217 
85278 
2185339 
8 54.00 
518 5461 
85522 
85582 
8564-3 
7195703 


720 
721 
722 
723 
724 
725 
726 
727 
728 

[729 


730186332 
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731 
"735 
733 
734 
735 
736 
1737 
739 


22 


$5733 
35794 
35854 
$5914 
$5974 
$6034 
$6094 
86153 
86213 
86274 


$5739 
85300 
$5860 
25920 
25980 
86040 
86100 
86159 
86219 
86279 


85745 
85806 
85866 
85926 
$5986 
$6046 
$6106 
86165 
86225 
8628 5 


$5751 
85812 
$5872 
85932 
2599? 
$6052 


$6231 


86112 
86171]? 


96291 


857812 
85242 
85902 
$5962 
860221]eC 
86082 5 
86141 
86201 
86261 
863200 


25769155775 
858 308 58 36 
8589088 5896 
859508 59 86 
86010086016 
3607086076 
86130086136 
8618986195 
$6249}80235 
86308085314 


85763 
85824 
85884 
85944 
86004 
86064 
26124 
86183 
36243 
7180307 


185998 


26392 
86451 
86510 
86570 
86629 
86688 
86747 
86806 
86864 


86338 
86398 
86457 
86516 
$6576 
$6635 
36694 
30753 
36812 


36870 


86344 
86404 
86463 
86522 
86581 
86641 
86700 
£6755 
86817 
86876 


$6350 
$6410 
$6465 


36646 
36705 
86764 


86882 


86 528 
86 58708 


8682 


86380856386 
56439 


86368086374 
8642786433 
864878649 3086499 
8654686 55286558 
8660 5866710866 17 
8666486670 86676f 
8672986735 
86788086794 
6853 
86911 


86362 
86421 
586481 
41386540 
386599 
866 58 


74.9 
741 
742 
743 

744 


74 


74h 
747 
748 


740 


8692 2 
86982 
87040 
57099 
87157 
6087216 
57274 
87332 
$7390 
$7448 


8733 
8739 


87046 
8710587111 
87163 
87221 


0 


36929 86935 
8698886994 
87052 
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87169 
87227 
87280087286 
8734 
8740 
87454 87460 


86941 
86999 
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87116 
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87408 
87466 


87175: 
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3694769 53869 5888696486970 
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750.87 50687512087 518087 52287529 8753868754187 547187 552197 55! 
55187 564087570080 576137 58108758787 598759987854 876 198710 
752\376221$7628|1$7633187639]87645 876510876 56 87662137068]87674. 
7520875790868 5876910876978 8770877 1477207726773 
1754773787743 87749877 54877608 7766(777 2087777728 387789 
75868779 8087800087805[878128781888 7823878290 87835 87841087840 
756878 520878 58 8786487869878) 5087881 3788708789288789 8087904 
7578791008791 5/$7921|$7927[$7933]37938|879441879 501879 559756 
7588795787973 87978 8798448799068 799688001 88007/8801 3088018 
559880244880 300880 3608804188047 88053 $8052(88064$8070[8807h 


| 760/880$1|$8087|$8093|38093|88104[831 10|$81 16]88121 $81 27188133 

7611$8143$188144\$81 5c\$31 56188167 $3167|$8173|88178|88184183190 
762188195|$8201|$8207|3821 3|3$32.181882.24- 8823008823 5188241133247 
7630882 520[882 58|$8264|$8270|$827 5|83281 $82$7|88292|$8298138304 
764088 30908831 5088321088 32608833288 338 38342088 349088355088 00 
75 5088 36688 37208837788 38208838988 39 5182400 8840688412881 
76608842 3088429 884348 8440088446884 51088457 8846 3088468088474 
1757884808848 0884918849788 502088 508088 513 88 519088 52 5088 5j0 
768088 536088 542088 547885530885 5988 564.88 570 82576188 58108858 

769088 50 088 598886040886 10[8861 5088627 8865270886 3288863808864 


5770088649886 5 5088660088656 5867288677 8868 3088689088694 88700 
7711387031$8711|387 17887221387 281887 34 887 391287451887 50887 5 
| 7721$8762{$8767|38773/$8779]$87 34188790 $379 51$8801|88807]88812 
| 773/38318|$8824/38825|$883 5]8384.0]8884.6|388 5288857 88863088 8659 
1774 83374.8888008888 58889188897 8890288908 $891 4138919138925 
1 775188930{88936|38941]88947]389 5388958 $8964|$8969]3897 5]839d1 
776188986|88992|88997]$9003[39009]89014. 3902008902 890 310899050 
| 777]39042|89048|89053|89059 39064|8$9070|89076|39081 $908718509” 
778|39098|89104\$9105|$911 5]$9120|89126|891 31 $91 3713914 3[3914! 
7791391 54.891 59089168089 1700(89 17689182 8918789193][89 1988928. 
1780089 209089215089221892260(89 232889237 89242.89248ʃ89254 39260 
7818926508927703927608928288928789293 8929889304089 310 5931* 
\ 582139321|89326|39332|$9337|$9343|$9348|893 54|39360 8936508937 
783089 3768938288938 789393089 39889404 9940908941 5089421 $9426 
7841394 32|394.37|39443139443894-54/894.59]$946 5139470 594760948 
783948708949 208949 8089 504.89 50989 51 5089 520 $89 526189 53119953” 
736139542189 548]89553]29 559|89 564/89 570]89 57589 551 8958615959” 
78789 597|39503|89609|89614|89620[3962 5 896 3703963689645 39647 
7880965: 396 58[89664|[39669|8967 5139650 9968639691089697 3970” 
{ 78912970*|$97143]$9710|397241897 30189735 $97411397461897 52 39757 
79559762 79758 5977459779 597855979099 98018986 9575 
791089818[89982 20898290898 3489840 898450898 510398 56 99862 89867 
79 2089873039878089883 89889 8989489900 8990 5[89911 8991615992? 
| 794139927|3993:]39938|39944|39949\299 5 £|$9960|3996615997% 39977 
| 794|399$32|[89982[39993|$999819000419000919007 5 30020|90026 ob 
{ 795110037|90042[50048[90053190059}90064[9005913997 5 ooo 
| -9£|10091]90097] 0102[90108|9011 31goT 151901 24190779 901350140 
79750146001 53]30157]9016219016819017? 5017990184 901899 % “ 
| 79*[50209|9020([30211190217190222 ,-|10243 3190238199244 1 — 
s 00260J10266\00571 902761905 8202857 9029 4199299109292] + 
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90531 
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90 320 
90374 
90428 
90482 
90536 
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9375 
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90434 
90488 
90542 
99596 
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90703 
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90854 
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91068 
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91228 
91281 
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90913 
90966 
91020 
91073 
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91286 
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90918 
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91078 
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91291 
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92055 
92117 
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792273 
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92376 
92428 
92480 
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392583 


92634 
92686, 
22737 
92788 
92840 
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91 387 
91440 
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91545 
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91703 
91756 
91808 
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91392 
21445 
31498 
91551 
91603 
916 56 
91709 
91761 
91814 
91866 


31397 
91450 
91503 
91556 
91609 
916671 
91714 
51766 
91819 
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991917 
91965 
92018 
9207 
92122 
92174 
92226 
92278 
92.330 
992381 


97918 
91971 
92022 
92075 
92127 
92179 
92231 
92283 
92335 
32387 
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91976 
72028 
92080 
92132 
92184 
92236 
92288 
92340 
92397 


92423 
92485 
92530 
92588 
92639 
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92742 
92793 
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92438 
324-90 
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92593 
92645 
92695 
92747 
92799 
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92896 


92901 


22442 
92495 
92547 
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92650 
92701 
92752 
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9033155 
903850 


90439 


9049 30 
90547 


90601 


90709 
90763 


9081605 


90870 
90924 
90977 
91030 
91084 
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91190 
21243 
91297 
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[91 307 


99342 
90395 
90450 
90504 
99558 
90612 
90660 
90720 
90773 
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90347 
904.01 
904-55 
90509 
90565 
90617 
90677 
90725 
90779 
90832 


90352 
90407 
90461 
90515 
90569 
90623 
90677 
90730 
90784 
90833 


90358 
90412 
90466 
90520 
90574 


90628 


90682 
90736 
90789 
9084.3 


90881 
90934 


91041 
91094 
91148 
91201 
912.54 


91360 


90886 
90940 
90993 
91046 
91 100 
91153 
91206 
91259 
991312 
91365 


21403 
21455 
71508 
91561 
91614 
91666 
21719 
91772 


91876 


91929 
919817 
92033 
92086 
92137 
92189 
92241 
92297 
92.345 
92397 


91824 


191572 


91413 
91466 


91519 


91624 
91677 
91730 
91782 
91834 
91887 


91418 
91471 
91524 
91577 
91630 
91682 
91735 
91787 
91840 
91892 


90891 
90945 
90998 
91052 
91105 
91158 
91212 
91265 
91318 
91371 


90897 


90950 
91057 


91164 
991217 
91270 
91323 
91376 


91004 


91110| 


91424 
914-77 
91529 
991582 
91635 
91687 
91740 
91793 
91845 
91897 


91934 
91986 
92038 
92091 
92143 
92195 
92247 
92298 
99235 
92402 


91939 
91991 
92044 
92096 
92148 
92200 
92252 
92304 
92355 
92497 


92449 
92500 
92552 
92.603 
92655 
92706 
22758 
92809 


92855 
92906 


924.54. 
92505 
992557 
92609 
92660 
92711 
92763 
92814 


92860 


6291192916 


92865 


92459 
92511 
92562 
92614 
92665 


92768 


92819 
92870 


92716092 


991944. 
91997 
9204.9 
92101 
92153 
92205 
92257 
92309 
92361 
92412 


91950 
92002 
92054 
92106 
92158 
92210 
92262 
92314 
92366 
92418 


91429 


9164.0 
91693 
91745 
91798 
91850 


92111 
92163 
92215 
92267 
92319 
992371 
92423 


— 


914824 
91535] 
91587} 


2252 


92959 
92007 


0 


92464 
92516 
92567 
92619 
92670 


92921 


92469 
92521 
92572 
92624 
92675 
92727 


2192778 


92829 
92881 
22935 


92474 
92526 


92578 


92681 
92732 
92783 
92834 


928866 


92629] 


92937 


344 


THE YOUNG SAILOR'S SURE GUIDE, 


II. TABLE or LOGARITHMS, or NUMBERS. 


1 No. 
| 850 
$571 
852, 
853 
854 
85 5 
| 856 
857 
858 
859 


O 


92942 


92993 
93044 
93095 
93146 
93197 
93247 
93298 
93349 
93399 


1 


92947 
92998 
93049 
93100 
993151 
93202 
93252 
93303 
93354 
93404 


860 
861 
862 
863 
864 
86 5 
866 
1867 
868 
869 
870 
871 
872 
| $73 


875 
876 
877 
878 
879 


93450 
93500 
93551 
93601 
93651 
93702 
93752 
93802 
93852 
93902 


93455 
93505 
93556 
93606 
93656 
93707 
93757 
93807 
93857 
93907 


2 


92952 
93003 
93054 
93105 
93156 
93207 
93258 
93308 
93359 
93409 
93460 
93510 
93501 
93611 
93667 
93772 


93762 
93812 


93862 
93912 


3 | 
92957 
93008 
93059 
93110 
93161 


93212 
93263 


93364 
193414 


93373 


Pi. 08 
92962 
93013 
93064 
93115 
93166 
93217 
93268 
93318 
93369 
93420 


5 
92967 
93018 
93069 
93120 
93171 
93222 
93273 
93323 
93374 
93425 


93465 
93515 


93566 
93616 


93666 
93717 
93767 
93817 
93867 
93917 


93470 
93520 
93571 
93621 
93671 
93722 
93772 
93822 
93872 
93922 


93475 
93526 
93576 
93626 
93676 
93727 
93777 
93827 
93877 
93927 


1 | 


4 


8 


0 


97973 
9302493029 
9307593080 
93125 
93176, 
93227 


93328 
93430 


93531 


93581093586 
9363193636 


93682 
993732 
93782 
93832 
93832 
93932 


874 


93952 
94002 
94052 
94101 
94151 
94-201 
64250 


94300 


94349 
94-399 


93957 
94007 
94057 
94106 
947 55 
94205 
94255 
94-305 
94-354 
94404 


93962 


94012 
94062 


94111 
94161 
94211 
94260 
94310 
94359 
97409 


93967 
94017 
94067 
94.116 
94166 
94216 
94265 
94315 
94364 
94414 


93972 
94022 
94072 
94121 
94171 
94221 
94270 
94-32C 
94369 
94419 


93977 
94027 
94077 
94126 
94176 
04226 
94275 
94325 
34374 
94424 


93982 
94032 
94082 
94131 
94181 
94231 
94280 
94330 
94379 
94429 


93278 93283 
93379 93384 


93480 93485 


92978 


93131 
93181 
93232 


93334 
93435 


93536 


93687 
93737 
93787 
93837 
93887 


93987 
94037 
94086 
94136 
94186 
942.36 
94285 
94335 
94384 


94435 


880 
! 881 
8382 


| 894 
885 
886 
887 
888 

889 


94448 
94498 
94547 


8834596 


94645 
924694 
9474 3 
94.792 
94841 
94890 


94453 
94.503 
94552 
94601 
946 50 
94699 
94748 
94797 
94-846 
24295 


34458 
94.507 
94557 
94606 
94655 
94704 


94753 


94802 
94851 
94900 


94403 


890 
891 
{ 292 
892 
894 
| 395 

896 
897 


*— 
——— 


94929 
94988 
95036 
95085 
95134 
95182 
25231 


95279 


| 892195328 


© +944 
94992 
95041 
95090 
95139 
95187 
95236 


8 
995332 


94949 
94998 
95046 
95095 
95143 
95192 
95240 
95289 


94954 
95002 
95051 
95100 
95148 
95197 
95245 
95294 


94910 


94468 
94-517 
94567 
94.616 
94665 
94714 
94763 
94812 
94861 


94959 
95007 
95056 
95105 


94473 
94522 
94571 
94621 
94670 
94719 
94768 
94517 
94866 
924915 
94963 
95012 
95061 


95153 
95202 


95250195255 
95299195303 


95387. 


22 


95342 


95347195352 


95109 
95158 
95207 


24979 


94478 
94.527 
94576 
94626 
94675 
64724 
94773 
94822 
94871 


94968 
95017 
95066 
95114 
95163 
95211 
95260 
95308 


94532 
94581 
94630 
94680 
94729 
94778 
94827 
94876 


94973 
95022 
95071 
95119 
95168 
95216 
95265 
95313 


95357 


95361 
95410 


92983 
93034. 
93085 
93136 
93186 
93237 
93288 
93339 
93339 
93440193445 
93490 
93541 
93591 
93641 
93692 
93742 
93792 
93842 
93892 
93937193942193947 
93992 
94042 
94091 
94141 
94191 
94240 94245 
9429094293 
9434094347 
94389 
9443 
94483094488 
94537 
94.586 
94635 
94685 
94734194738 
94783 
94832 
9488094885 
92492494929 
94978 
95027 
95075 
95124 
95173 
95221 
95270 
95318 
95366 


2 
92988 
93039 
93090 
93141 
93192 
93242 
93293 
93344 
93394 


93495 
93546 
93596! 
93646 
93697 
9374 
93797 
93847 
93897 


93997 
94.047 
94096 
94146 
64196 


$4394 
9643 


94493 
94.542 
94591 


04640 
r 


94689 


94787 
94836 
9493+ 


94983 
95032 


95129] 
95177 
95226 
95274 
95323 
9537! 
95412 


899195376 


95336 95390 95395195400 


95405 


95415 


: ; —, 
S222 ĩ ² TTT F ³ . d 


950800 


AND SCHOLAR'S BE SH INSTRUCTOR. 345 


II. TABLE or LOGARITHMS or NUMBERS. 


Ne- „ ES] IE GE FI CLBCES 

900.95424|95429195434\95439|95444195448195453/954-58/95463[9 5468 
9019547295477 9548295487 954929549795 5019 550695511095516 
9029552195525 955 3009553595540 5 545/055 5095554055599 5564 
903905569 955749557895 583095 5889559395 59895602 9560798612 
9049 561795622 9562695631956 369 56419 5646.9 56 50.9 56 5 59 5660 
905 9 566 500 56709 56749 56799 5684.9 56899 5694.956989 570395708 

g06/957131957181957221957271957321957 3719574295746|957 511957 56| 
9579576195766 957709 5759578095785 5789 95794957999 5804 
90 9580995813958 1895823 9582895832958 3795842 95847958 52 
| 909 9585619 5851195866/95871195875/95880[95385|195890/95895195899 


919,9590419 5999 ;95914\95918[95923195928195933195938 9594295947 
919595295957959619596695971959 769598095985 9599095995 
912 95999f9600496009 95014960199 602 395028 96033 96038 9604 
913096047960 52960 57 9506196066960) 19607696080 9608 596090 
9149609 5960999610496 1099611406 118 09612396128 9613396137 
915/9614296147961 52 961569616196 166 961719617596 18096185 
9169619096 1949619995204 96209962 1309621896223 9622796232 
917962 379624296246 962 511962 569626109626 5962709627 5 96280 
918 96284 9628996294 962989630396 308096 3130963179632296327 
2429533295336 95341 9634696350 96355096 36009636 50536995324 
920 96379963849638896 39396398 96402 9640796412 9641796421 
9210964269643196435954406445 964 5064 54964 59 9646496468 
92219647 319647 89648396487 96492 9649796 50196 506.96 51196515 
923965209652 509653096 5346539 96 544.96 54896 553 9655896 5620 
9249656795572 96577 965819658696 59196 59 596600 9660 56609 
9259661496519 9662496628956 339663896642 96647966 52066 56 
9250666196566966 709667 5966809668 59668996694 9669996703 
92796708 96713 9571796722957 9673109673696 741096745967 50 
323/957 551967 59196764\96769196774196778196783196788/96792196797 
2295802906806968 1196816968206 82 80968 30968 34 968 39906844 
939095848968 53968 589686296867 968720968769688 19688696890 
931089 5196900[96904;96909|96914195918196923196928|95632196937 
952959 4296946969 51969 5696960 9696 5969 7096974969 79969844 
935059889699 396997 9700, 97197016970 109702 570 30 
954703597039 9704497049 97053 970 58 970639706797 
935137031]197086197090{97095{97100{[97104[97109]197114197118[97123 
936197128[97132|97137(97142197146/97151]97155|97160|97165|97169 
937197174197179,97183|97188197192/97197|97202[97206|97211]97216 
938972209722 5972307234729 972439724897 5397257972620 
9292225297221 9722597280728 5972909729407 20997 304 97308 


940137313197 317(97 322197327197 331197336197 340197 345197 350197354 
941197 353197 364197 36819737 3197 377197 382[97387197 391197 396197400! 
94*137405197410(97414197419197424(97428197433197437197442197447 
9+5197451197456(9746919746 5197470[97474197479197483197488197493 
94117497197 592197 506197511197 516197520197 525197 529197 534197 539 

945197 543197 548197 552197557197 562197 566197 571197 575197 58097585 
946/97 529197 594197 598|97603]97607[97612[97617|97621197626[37630 
947197635197649197644[97649197653197658197663197667197672[37676 
| 94*19768119768519769097695]97699197704{9770819771 3197717097722] 
 949[37727)97731197736 97740/97745 97749/977 54977 59197765137768] 


344 THE YOUNG sATLoR's SURE GUIDE, 


II. TABLE or LOGARITHMS or NUMBERS. 


[No 01-2: 42=1:3-1.4 35 6 7 8. 5 90 


— nn 
85092942 9294792952 92957 9296292967 9297 3,9297 5192983192588 
8519 2993929989300 39 30089301303018 9302493029930 340 303) 
95% 3044 349% 30 549 30 590 3064030690307 5 9303009 308 0 ohh 
85309 309 5931009 310593110931159312009312593131 93736193141 
$5419 3146193151931 56/93161193166/93171{93176/93181193186193192 
$55193197193202[93207|193212193217193222[93227/93232193237 93242 
55669324732 5203258 9326303268932 3/3278 932833288320 
5523298933033 308933130933 1893323093328 933343339334 
85893349%33543359 933649336993374.03379 9338433893301 
85903399 3404 340993414 3420 93425193430 93435193440193445 


8609 34509 345 9460934653470. 347 53480 93485 9349093405 
5673550935050 35 10351503520 3526 93531,93536193541193 546 
862193551/93556[93561193566(93571193576193581/93586{93 591193596 
86309 3601 936069 36110936 1609362 10903626 9363193636 93641193646 
8641936511936 569 3667936669367 193676 368293687 936929369 
| 865193702[93707[93712193717[93722193727193732193737193742193747| | 
96609 3752 937 57193762/93767193772193777 9378293787 9379293795 
867380293807038129381793822973 82703832 938379384203847 
86893852938 5790386293867 9387293877 93882 938879389293897 
j_<691939021932907[93912193917/93922193927193932193937|93942193947 


$70193952193957193962193967193972193977[93982|93987 939923997 
871194002[94007[44012[94-017194022[94027194032194037194042/94.047 
| $72164052194057194062[94067194072194977194082|94086|94091|94096 
87 3194101194106[94.111[94116194-121194126194.1311941 36{94141/94146 
57441574 56194161[94166{94171194176194.181\94.186|94191/64196 
$75194-201!94205194.27 1194216[94.2 234226 942310942 3694240 94245 
| 376]6+250194255]94260194265194270[9427 5004280 9428 50904290 94205 
_ 877194300194.30 519431010431 51943219432 5194.330[94-33 5 94340 94345 

8789434943 54943 59% .36494369 5437447994384 94389194294 
_$791943991944041944 091944141944 19194424\94429/944 351944 38,9444; 
83919444 £194453[944 58194403 9446819447 3194478 94483 9448894403 
89190449894 50 3% 5012945174522 094 5 79453294537 94545 
8829 4547945529457 94562945679457 14 5764581945864 591 
883945960460 19 469694611946 16462104626 946309463 594040 
8941045451946 501946 5546609466 04670467 59468004585 4089 
88519469194699194704194-709(94-7 141947 19/64.724i94729194734194733 
88619474 31947421947 531947 58947634768 9477394778 94783478 
887/0479294 79794802 9480794812 94817 9482294827948 32 94836 
8889 484190484 6948 510948 569486194866 948719487694880 94885 
j_88919+890/19429 5194900 9490519491019491 5/9491 9194924(9492 9194934 


— — | — 


890409, 19444949 94934949 594903 9496894973 9497804983 
8910498854992 9499 0 0950095 9579 5022950279503. 
89 % 5030 504 10504692051 950 569 506 19 506% 507109 507 5195080 
89:195085[9509919509 5195100{95105j195109/95114/95119195124195129 
2941957 3419513919514 3]95148/95153[95158/95163|95168|95173 95177 
895195182[95187|95192[95197[95202[95207|95211195216|95221195%2 

996523109 52 36052409 52450052 500 5 55952609 526 50 52705278 
897052799 5284952 8995294529995 30305 3089531398318 95323 
| 892195328195332[95337J95342195347[95352195357{95361]95366 9537 | 

05376195381195336 95390 95395}95400[95405!\95410 954159512. | 


0 
— 
— 


AND SCHOLAR'S BEST INSTRUCTOR. 


II. TABLE or LOGARITHMS or NUMBERS. 


No. 


yy 
901 
902 
903 
904 

OC 
ol 
997 


95472 
195521 
95569 


90 y 
222 


91¹ 
912 


95809 
95856 
910 


913 


9149095 


Jrs 
916 
917 
918 
2 
920 
921 
922 
923 
924 
925 


9251 


| 927 
928 


96567 


929 


939 
931 
932 


9335 


934 


93519 


936 
937 
938 
939 


940 
941 
94.” 
947 
944 
945 
946 
947 
94.8 


949] 


95424 


95617 
95665 
95713 
95761 


95904 
95952 
95999 
9604.7 


96142 
96190 
96237 
96284 
923 
9379 
96426 
90473 
96520 


97035 
7081 
97128 
97174 
97220 
97267 


7313 
97359 
97405 
97451 
7497 
97543 
17589 
97635 
97681 
37727 


I 


1 


3 


| 


4 5 


- | 


7 


8 


95429 
95477 
95525 
95574 
95022 
95670 
95718 
95766 
95813 
95851 


95434 
95482 
95530 
95578 
95626 
95674 
95722 
95770 
9581 
95866 


95439 
95487 
95535 
95583 
95631 
95679 
95727 
95775 
95823 
95871 


95448 
95497 
95545 
95593 
95641 
95589 
95737 
95785 
95832 
95880 


95444 
95492 
95540 
95588 
95636 
95684. 
95732 
95780 
95828 
95875 


95453 


95501 
95550 
95598 
95646 
95694 
95742 


95789 
95837 
95385 


95458 
95506 
95554 
95602 
956 50 
95698 
95746 
95794 
95842 
95890 


95463 
95511095 
95559 
95607 
95655 
95703 
95751 
95799 
95847 
9589 5 


| 


95999 
23957 
96004 
96052 
95099 
96147 
96194 
96242 
96289 
95336 


95914 
95961 
96009 
95057 
96104. 
961 52 
96199 
96246 
96294. 
96 34-1 


95918 
95965 
96014 
99061 
96109 
96156 
95204 
96251 
95298 
96346 


95928 
95976 
96023 
96071 
96118 
96166 
96213 
96261 
96308 
96355 


95923 
95971 
96019 
96066 
96114 
96161 
96209 
962 56 
96303 
96350 


95933 
95930 
96028 
96076 
96123 
96171 
96218 
96265 
96313 
96 360 


95938 
95985 


96128 
96175 
96223 
96270 
96317 
96365 


96384 
96431 
964-78 
90525 
95572 
9661 
96566 
96713 
95759 
96806 


9199624. 


96388 
96435 
96483 
96530 
90577 


95670 
99717 
95764 
95811 


96393 
99440 
96487 
96 534 
96581 
96628 
96675 
96722 
96769 
96816 


96402 
96450 
96497 
96 544 
96591 
96638 
9668 5 
96731 
96778 
9682 5 


95398 
96445 
96492 
96539 
96586 
96633 
96680 
99727 
90774 
96820 


95853 
96900 


96946 


96993 
97039 
97086 
97132 
97179 
97225 


2257927271 


97317 


97364 


974-10 
97456 
97 502 
97548 
97594 
97640 
9768 5 


968 58 
96904 
96951 
96997 
97044 
97090 
97137 
97183 
97230 
972756 
97322 
97368 
97414 
97460 
97506 
97552 
97598 
97644 
97590 


| 


97731 


97736 


96862 
96909 
96956 
97002 
97049 
97095 
97142 
97188 
97234 


97280 


97327 
97373 
97419 
97465 
97511 


97557 


97603 
97649 
97695 


97740 


97007 


96872 
95918 
96965 
97011 
97058 
97104 
97151 
97197 
97243 
97290 


96367 
96914 
96960 


97053 
97100 
97146 
97192 
97229 
97285 


96407 
96454 
96501 
96 54.8 
96595 
9664-2 
96689 
99736 
96783 


96830 


96412 
96459 
96 506 
96553 
96600 
96647 
96694 
96741 
96788 
96834 


95942 


| 
| 


96464 
96511 
96558 
9660 5 
96652 
96699 
96745 
96792 
96839 


95947 
93999195995 
96033 96038 95042 
96080 9608 5 
96133 
96180 
96227 
96275 
96322 
96369 
90417 


96090 
96137 
9618 5 
96232 
96280 
96327 
96374. 
964.21] 
964.68 


96515 


965620 


96609 
966 56 


| 


96703| 


96750 
96797 
96844 


95876 
96923 
96970 
97016 
97063 
97109 
97155 
97202 
97248 
97294. 


96881 
96928 
96974- 
97021 
97067 
97114 
97160 
97206 
97253 
Q7299 


96886 
99632 
96979 
97025 
97072 
97118 
97165 
97211 
97257 
97 304 


96890 
96937 
96984 
97030 
97077 
77123 
97169 
97216 
97262 


97308 


97336 
97382 
97428 
97474 
97 520 
97566 
97612 


97331 
97377 
97424 
97470 
97516 
97562 
97607 
9765397658 
97699 97704 
97745 97749 


97 340 
97387 
97433 
974-79 
97525 
97571 
97617 
97663 
97708 


97759 


97345 
97391 
97437 
97483 
97529 
97575 
97621 
97667 
97713 


9776: 


97350 
97396 
97442 
97488 
97534 
97 58c 
97626 
97677 
97717 


97354 
97400 
97447 
97493 
97539 
97585 


17630] 


57670 
37722 
37768 


97754 


' 
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THE YOUNG SAILOR'S SURE GUIDF, 


II. TABLE or LOGARITHMS OF e 


_ 


No. | 


950 
95¹ 
952 
953 
954 
955 
956 
957 
958 
959 


O 


97772 
97818 
97864 
97929 
97955 
98000 
980.46 
98091 
98137 
98182 


1 


2 


3 


4 


ö 5 


6 


7 


| 


97777 
97823 
97 868 
97914 
97959 
9805 
980 50 
98096 
98141 
98186 


97782 
97827 
97873 
97918 
97964 
98009 
98055 
98100 
98146 
98191 


97786 
97832 
97877 
97923 
97968 
98014 
98059 
98105 
98150 
98195 


97791197795 
97836 
97882 
97928 
97973 
98019 
98064. 
98109 


97841 
97886 
97932 
97978 
98023 
98068 


969 


960 
961 
962 
963 
964 
965 
966 
967 
958 


| 


98543 
98632 


98227 
98272 
98318 
98363 
98408 
98453 
98498 


98 588 


98 592 


98232 
98277 
98322 
98367 
98412 
98457 
98502 
98 547 


98637 


98641 


98236 
98281 
98327 
98372 
98417 
98462 
98507 
98552 
98597 


98241 
98286 
98331 
98376 
98421 
984.66 
98517 
98556 
98601 
98646 


98340 


98385 


98520 


98114 


9315598159 
98200 98204 


98245'98250 
98290 9829 5 
98336 
98381 
9842698430 
9847658475 
98516, 
9861 58865 
98605 98610 
92650 98655 


97845 
97891 
97937 
97992 
98028 
98073 
98118 


98209 


97800 


98164 


97896 
97941 
97987 
98032 
98078 
98123 
98168 


97804 
97850 


98214 


9780919781: 
97855 
97900 
97946 
97991 
98037 
98082 


98127 


98173 
98218 


9199 
98041 
98087 


98177 
98223 


982 54 
98299 
98345 
98390 
98435 
98480 
98525 
98570 
98614 


973 


977 


979 


98677 
98722 
98767 
98811 
988 56 
98900 
9894-5 
98989 
99034 
99078 


970 
971 
972 
974 
975 
976 


978 


98082 


98771 
98816 
98860 
98905 
98949 
98994 
99038 
99083 


98726 


98731 


98998 
99043 
99087 


98686 


98776 
98820 
98865 
98909 
98954 


98691 
98735 
98780 
98825 
98869 
98914 
98958 
99003 
99047 
99092 


98695 98700 
98740 98744 
9878498789 
98829 98834 
93874 98878 
9891898923 
98963 98967 
99007 99012 
99052 
2 


990 56 


98704 
98749 
98793 
98838 
98883 
98927 
98575 
99016 

99061 


292105 


986 59 


98259 


98349 
98394 
98439 


98529 
98574 
98619 


98709 
98753 
98798 
98843 
98887 
98932 
98976 
99021 
99065 


PICS. 5 — Ho SEES VI a6 , _ * 0 


7 


AX 
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5 ts 8 £ RITES. — -% 3 \ 4 * — 0 


p 8 'm, 
* Ss 5 = = 
— — — 


— 
—— 
_— 


982 


239.2282 
990 


980 
981 


99123 
99167 
99211 
98399255 
984; 99300 
985'99344 
986, 99388 
987,994 32 
93899476 


99127 
99171 
99216 
99260 
99304 
99348 
99392 
99436 
99480 
99524 


99131 
99176 
99220 
99264 
99308 
99352 
99596 
99441 
99484 
99528 


99136 
99180 
99224 
99269 
99313 
99357 
99401 
99445 
99489 
99533 


99273 
99317 
99361 
99405 
99449 
99493 
99537 


99140 
99185 
9922999233 


99145 
99189 


99277 
99322 
99366 
99410 
99454 
99498 
99542 


99149 

99193 
99238 
99282 
99326 
99370 
99414 
994.56 
99502 
69546 


991 54 
99198 
99242 
99286 
99330 
99374 
99419 
99463 
99506 
99550 


95304 


98484 


28664 


2229 


98892 


9893⁰ 
98981 


99025 
99069 
99114 


99158 
99202 
99247 
99291 
99335 
99379 
99423 
99467 
99511 
99555 


98263 
98308 
98354 
98399 
98444 
98489 
98534 
98579 
98623 
98668 


98713 
98758 
98802 
98847 


98268 
98313 
98359 
9840; 
98448 
98493 
98538 
98583 
98628 


98717 
98762 
98807 
98851 
98896 
98941 
98985 
99029 


99118 


99162 
99207 


99295 
99339 
99383 
99427 


99515 
99559 


956 
. 
99651 
99695 
499739 
99782 
99826 
99870 
8199913 


— 


99568 
99612 
99656 
99699 
99743 
99787 
99830 
99874 
99917 


— 


99616 
99660 
99704 
99747 
99791 
99835 
99878 
99922 


99961 


9996 5 


39572, 


99577 
99621 
99664 
99708 
997 52 
99795 
99839 
99883 
99926 


99581 
99625 
99669 
99712 
99756 
99800 
99843 
99887 


99930 


9002 


99974 


99585 
99629 
99673 
99717 
99760 
99504 
9984.8 
99891 
99935 


99939 


99590 
99634 
99677 
99721 
9976 8 
99808 
99852 
99896 


99972 


99594 
99638 
99682 
99726 
99769 
99813 
99856 
99900 


99599 
99642 
99686 
99730 
99774 
99817 
99861 
99904 
9994809 


99944 
99987) 


99603 
99647 
99991 
997 34 
9977 
99822 
99865 
99909 
9952 


97859 
979055 
9795⁰ 


7096 


981320 


99074 


99251] 


99471} 


99996; 
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THE YOUNG SAILOR'S SURE GUIDE, 


TAB LE 


III. 


—_—_—— 


LOGARITHEM SINES, TANGENTS, e. 


For o Degree. 


Sine. 


Luxx 


Co- ſine. 


O. oc oO 


IO, 00000 


6.46373 
6.76476 
6.94085 
7.06575 
7.16270 


2 ww 3 


IO. OOOOO 
IO. oOOOO 
I'0.00000 
10. 00000 
IO. 00000 


| Tang. | 


O. O0000 
6.46373 
6.76476 
6.9408 5 
7.06579 
7.16270 


| For 1 Degree, 'S 


Infinite. 


13. 53627 
1323524 
13.0591 5 
12.934217 
12.8 3730 


Co-tang.] Sine. 


8.24186 


8.24903 
8.2 5609 
8.26304 
8.26988 
8.27661 


Co: ſine. 


299993 


9.99993 
9.99993 
9.99993 
9.99993 
229222 


Tang. 


8.24192 


8.24910 
8.25616 
8.26312 
8.26996 
8.27669 


Co- tang. < 


11.7 580960 
11.7 5090 59 
11.743840 
11.736890 
11. 730040 
11.7233 


7.24188 
7.30882 
7. 36682 
741797 
246372 


2 SO I No 


10.00000 
10.00000 
10.00000 
10.00000 
19.00000 


7.24188 
7.30882 
7.36682 
7+41797 


7.50512 
7.54291 
7.57767 
7.6098 5 
7.63982 


IO. oOOOO 
Io. oOoOOO 
IO. ooOOO 
IO. oOOOO 
IO. OooOOO 


7.50512 
7.54291 
7.57767 
7. 60986 
7.63982 


7.46373] 


12.7 5812 
12.69118 


12.4948 


12.45709]|8 


12.42233 
12.3901 
12. 36018 


7.6678 5 
1717-69417 
7.71900 


2007 7647 5 


7.74248 


IO. ooOOO 
I0.00000 


9-99999 
| 9-99999 
9-99999 


7.066785 
7.69418 
7-71900 
7.74248 
2.26476 


12.3321 5 
12. 30 582 
12. 28100 


7.78594 
7.80615 
7.82545 
7.84393 
7.86166 


9.99999 
989999 
9.99999 
9.99999 
222222 


7.78595 
7. 80615 
7. 82 546 
7.84394 
7.86167 


8.28324 
8.28977 
8.29621 
8.3025 5 
8.30879 


9.99992 
9.99992 
999992 


9.99991 
9.99991 


8.28332 
8.28986 
8.29629 
8.30263 
8. 30888 


9.9999 
9.99990 
2.2222 


8.31505 
8.32112 
8.32711 
8.33302 
8.33886 


11.716680 
11 71014053 
11. 70371051 
11.697375 
11.6912 


11.684950 
11.678885 
11.672894 
11.6669 846 
11.661144 


9.99989 
9.99989 


9.99989 


9.99989 
9.99988 


8.34461 
8.3 5029 
8.35590 
8.36143 
8. 36689 


11.6559 
11.649713 
11.644102 
11-6307 4 
11.633110 


9.99988 
9.99988 
9.99987 
9.99987 
9.99987 


8.37229 
8.37762 
8.38289 
8.38809 
8.39323 


11.6277 
11.622380 
11.617167 
11.6797 9 
11.606775 


7.87870 
7-89509 
7.91088 
7.92612 
294084 


9.99999 
9.99999 
9.99999 
9.99999 
9.99998 


7.87871 
7.89510 
7.91089 
7.92613 
7.94086 


9.99986 
9.99986 
9.99986 
9.9998 5 


8.39832 
8.40334 
8.408 30 
8.41321 
8.41807 


11.601685 


11. 5867951 


Sine. 


Co- tan. 


9-99985 


Co-tan. 


” Sine. 


11. 58195139 


11. 59666133 
11. 5917013% J 


- Co-ſin. 


For 89 Degrees. 


| T ang. 


a. 


For 88 Degrees. 


—_— 


Ir 


F 
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AND SCHOLAR'S BEST INSTRUCTOR. 349 
T A N L E III. 


1 OGARITHM SIN ES, TANGENTs, &c. 


- _ * 


For o Degree. For 1 Degree. | 


—_—_— 


— 


— 
8 AL FR 
— 1 — 
. _ 2 2 ue ral av ST. 
* 11 . 7" * #5 8 _ . 7 2 3 A WW , 5 
en een A S% + 2 8 41 N o * 
. 3 7 n : r 
4 n 8 - „ 893 
5 3 \ 


2 B61) - 


| ine. Co- ſin. Tang. Co- tang.] Sine. Co-ſin. Tang. co. tang. 5 


L 


— — 


7.940840. 5 5 7. 94086012.05914]8. 417929. 9998 508.4180001. 77530 30 
95 5089.99 9987.955102. 044908. 42272 9.9998 508-4228711. 577132909 
| 719.99998;7.96889|12.03111} 8.42746/9.9998418.42762[11.57238/28} 

3317.9822319-99998|7.98225|12.0177 51 8.4321619.99924($.43232|11. 5676827 

347.99 52009. 99998 N 99 522 12.004788. 436809. 999848. 43697 11. 5630426 

35]8-0077919- 99998/8.00781{11.99219] 8.441 39|9-9998218.441 56[11- 558442 5| 


365 8. 0200219. 99998(8.02004{11-9799618.44594/9-99983[3.44611|11. 55389 22. HIP 
55 8. 03192 5. 9999808. 03194 11. 96806 8.48044 9.9998 38.45061 11.549392 
388 04350/9-99997 $.04353/11-95647]8 15489ſ9.99982 8.45507 1154493 22 

30 8.0547 809.99997 8.0548 111.94 519.459 359.9998208.45948 11.540201 
10 '8.06578/9-99997|8.06 581[11.93479|, $.4636719.99982|$.46385|11. 5361 5120 


418.7555 076 509. 99997 8.076 5311.923478. 46799 9.9998 108.4681711. 53183019 

4208.086970. 99997 8. 0870011. 91 300 8.472269. 9998 108.4724511. 52755018 
438.9718 9.99997 8.972201 1.902788. 476 509.9998 108.4669 11.523311) 
448.107 179. 9999608. 1072011. 89280 8.480699. 9998008. 4808911. 51911016 
4.5\8.1169219.99996 8.116961 1. 88 304 8.4848 5.999 8008.48 50 5 11. 51495015 


46,8.1264719. 9.9999 6ʃ8 .12651|11.87 349 8.48896 9.99979/8.48917;}11.51083|14 
4-/8.1358$1[9.99996|$.13585|11.864151$.49304[9-99979/3-49325|11.5067 5/13 
483. 1449 59.999968. 14 50011. 85 5008.497089. 99979 8.49729 11. 50271012 
49 8.153919. 999968. 15395011. 8460 58. 50 1089.999788. 50130 11.498700T1 
5 8.12580.99 90 5 8.1627 3011.832278. 50 50 59.9978 8. 5027 11.4947 310 


T's, 1712819.99995|8.17133 11.828678. 508979. 99977 N. 50920011. 49080 
58. 179719.9999 [8.179760 11. 820248. 512879. 999778. 51310011. 48690 
53.8.1879 99.9999 508. 1880411.81196 8. 51673 9.99977 8.51696 11.48 304 
e 9.9999 8. 1961611. 803848. 5205 09.999768. 520791147921 
e 20407 9.99994.8.28413 11.295878. 52434 9.99976 8. 52459 11.47 541 


56,8.2119019.99994/8.21195|11.78805]8. 528 109.9997 58. 528351147165 
57 78. 21958/9.99994/8.219641 1.780368. 53183 9.99975 . 53208|11.46792 
531$.2271319-.9999418.22720[11.77280|'8.53552,9.99974\$.53578|11.46422 
59 8.23456 9-99994\8.23462111.765331 8. 53919/9.99974/8.53945|11-46055 
50 8244185 9.9999 3/8. 2419211. 58088. 54282 9.999748. 54308[11.4 5592 
2 | | | 
= Co-ſin.] Sine. Co-tan.] Tang 
Ba: 


| - | ESE 
2 0 


— — 


— 2 ( 
— 
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Au 
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OS 
=1 
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EST 


— 
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Co ſin.] Sine. e 
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For 89 Degrees. | | For 88 Degrees. 
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350 THE YOUNG SAILOR'S SURE GUIDE, 


T-A-B-1-E Hh; - 


LOGARITHM SINES, TANGENTS, ee. 


8 2 + he. 


For 2 Degrees. 


* 
þ 


f 


— 


8 
— 2 8 


For 3 Degrees. 


Sine. | Co-ſin. Tang. jCo-tang.|| Sine. | Co-fir 


Tang. | 


2 JET 


— 


3.54282 9. 999748. 5430811.45692 8.718809. 999400871940 
8. 546429. 9997308. 5466911.4533108.721209.99 4.72181 
8.550009. 999738. 5502711. 4497308. 723609. 99939 
$.5535419-99972'8. 55382111.44619] $.7259719.9, 938.726 55 
48. 5570519.99972|8.55734{11.442661|8.7283419.9993*j$.72896 


8.72420 


8. 560 5409.999718. 56083/11.43 9178.730690 9.9993 


oo An 2 8. ee 


$.5742119.99969! 


718.73132 
§. 564009. 9997108. 56429/1143 5718.733039. 999360(8.73366 
8. 567439.9 99708. 5677311432278. 7353 5.999363. 73600 
$.5708419.99970(8. 57114111-4288618.73767|9.9993 3.73832 


8. 57452|11.42 548.997.990 34%. 4063 


| 28060060 
2781959 


(T 
11 
IT. 
11. 
13. 


11. 
11. 
11. 
11 
11 


2o-tang. 


25937151 


* 
* 


2758058 


2734¹ 57 
2104.56 


2686 55 
266345 


26400 531 


26168 52 


Wy Wd — bod f 
SE She 


{14'8. 5907219-9996718. 59105|11.4089 «58.751 30. 99937 


8.577 5719-99969($.57788}11.42212418.74.22619.99924|". 74292 
$.58089[9.99969138. 58121|11.418799$.744 54 9.999336.74521 
8. 5841. 9.999688. 584 510/11.41 5498.746809. 999 8.74749 
8. 587479996808. 58779] 11.4122 18.749069. 999 26.7497 


8.75199 


11 


11 


11 
11 
11 


25708, 5c 
2547949 
252 52048 
2 50264716 
. 24801146 


x 518. 59395] 19996718. 59428[11.4057248.7535:19-9993/ 


1618.59715}9-99566|8.59745$|11.40251]13.7457 9.99929 
1178.600330. 999668. 60068 11.3993 [[8.7 5799. 9992908.7 5867 

188.60 349 9.9996 58.60 3844/1 1.396 168.7601 59.999 288.7608 
{19/8.60662 9.9996 58.606981. 2930 8.76234 9.999278. 76300 


5.75423 
8.75645 


11 


11 


11 
11 


TI, 


2457745 
24355044 
24133043 
23912042 


23694141 


20|8.60973[2-9996418.6100c[11.38991Þ8.7045:j9.99927]3.7652 5 
| 2118.6128219.99564(\8.61315111.3868 ;11$.7666+ 19.99926 8. 7674-171 
11. 
11. 
2261206 


| 228.57 5899.999638.61626011.3837408.76882½.9992 c{3. 769 5 
238.618949.99962 8.6193 1011. 38069/8.7 70979. 99924 3.7717 
(24/8.62196 9.99962 8.62234¼11.37766 [$.7731c [9.99924 9: 77387 


11. 


11 


23258039 


23470 


23042038 
228277 


25 8.62497 9.999618.62 535 11.3740 5 S. 7752. 9992 


26;3.62795;9.9996113.62834[11.37166]8.7773* 9. 99922 95 77811 
(27, 3.0399119.99960j3.63133{11.36269$.7794219.99923[$.780221 
[:8/8,63335 9.99960[$.63426|11.36574} 8.781 5219.9992113.7$2.32 
129 8.636 789.999 598.6371 1.36282 08.7836109.999208.78441 
_ [30/8-6396819-9995918.64009]11.435991],8.78568[3.99915}2.78645 


5. 7760 


|Co-fin. Sine. Co. tan Tang. 


! Co- fin | Sine. 
{ 


_cGetan. 


11 
11 
11 
11 
21 
72 


| i 


224005 
2218934 
«21978133 
2176932 
2155905 
2135120 


Tang. 5 | 


For 87 Degree 


| « „„ * r awd. — AD... —_— 1 at... 
Jas a; 6 es at. eats — — 


8 -_ 


| 5 For 86 Degrees. 


_— 


—— 
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AND SCHOLAR'S BEST INSTRUCTOR, 


r A 1 1 in 


3 


LOGARITHM SINES, TANGENTS, &c. 


51 


For 2 Degrees. 


4 as 


! 


For 3 Degrees. 


a— aa. 


Sine. 


| 


Cohn: 


Tang. 


— 11 — 


8.63968 
8.64256 
8.64543 
8.64827 
2.65110 
2.65391 
ory 65670 
8.65948 
$/3.6622.3 


WwI VI wI » 
2 — © | WINYA 


— 


2 882 


WI: ad -wodJ 
RI. - as 


9.99957 
[9.99956 


9-99959 
9.99958 
9.999 58, 


8.64009 
8.64298 
8.64585 
8.64870 
8.65154. 


11.3 5702 
1135415 
11.351130 
11.348406 


9.99956 
9.99955 
9.99955 


9-999 54: 


9.99954 


8.65435 
8.65715 
8.65993 
8.66269 
8.66 543 


11.3456 
11.3428 5 
11. 3400 
11.3373 
11.333457 


5 8.66769 
8.67039 
8.67308 
8.67575 
44S. 67841 


2 
© 


13 


ES 
2 


9.99953 
9.99952 
9.99952 
9.99951 
9.99951 


8.66816 
8.67087 
8.67256 
8.67624 
8.67890 


15 8.69104 
8.68367 
8.68627 
2.68886 


+> 
— 


> 
OO 4. < 


39.2 


3.69144 


9.99952 
9.99949 
9.99949 
9.99948 
9.99948 


8.68154 
8.68417 
8.68678 
8.68938 
8.69196 


50 29 69 400 


518. 69654 
528.69907 


$3,8-70159 


704900 


9.99947 
9.99946 
9.99946 
9.99945 
9.99944) 


8 9.99944 
59.999438 


9.99942 


3.99942 
999941 
2:99949 


alls : Sine. 


8.69453 
8.69708 
8.69962 


11.331844 


I 1.32044 


11.32376 
T1.321T0 


11.3184 6; 


I1.31583 
11.31322 
11. 31062 


11.32913 


Co-tang. Sine. 


11.3 599108.78 568 


8.78774 
878979 
8.79183 
8.79386 


8.79588 


3.79789 


8.29990 
8. 80189 


8.80388 
8. 80 58 5 
8.80782 
8.80978 
8.81173 
8.81367 


8.81560 


8.81757 


8.81944 
8.82134 


11. 3080418.82324 
11.30 5478.82 513 


11. 30292 
11. 30038 


8.70214. 


8.70714 


8.71208 
8.71453 
8.71697 
— 


709621 


8. 82701 
8.82888 


11.297860 2. 8307 5 


11.2928 
1.29038 


8. 2046511 29525 8. 8.83261 
8. 8.834 


8.836 30 


11. 28792 8, $3813 


11.28 54718.83996 9.99896 
11.2830? 8. 84177, 9. 9989 5 
17.28060Þ 8. £43 59 22294 


| Co-tan. 


Tang. | Co-fin! 


Co-fin. 


— —— 


Tang. 


— 


Co-tang. 


| 
9.99919 
9.99918 
9.99917 
9.999178 
9.99916 


8.78644 
8.78855 
1 

79266 
8.29470 


11.213551 
11.217145 
11. 20939 
11. 20734 
11. 20530 


9. 29915 


999973 
2222272 


9-99911 
9.99910 
9.99909 
9.99909 
9-99908 


9.99914. 8. 
9-99913;$. 


8.79673 
79875 
80076 
8.80277 
8. 8.80476 


11.20327 
11.2012 5 
11.19924 
11.719723 
11.1924 


8.80674 
8.80872 
8.81068 
8.81264 
8.81459 


11.19326 
11.191728 
11.1893 
11.187736 
11.18 541 


S 


18 


9.99907 
9.99906 
9.99905 
9.99904 
9. 99904 


8.81653 
8.81846 
8.82038 
8. 822 30 
8. 8290 


II. 18347 


11. 17770 
11. 17580 


11.1814 
— ; 


9.99903 
9.99902 
9.99901 


9.99900 
209099 


8.82610 


8. 82799 
8.82987 


8.83175 
8.83361 


11. 17390 
11.717201 
11.170153 
11.1682 5 
11. 76639 


9.99898. 
9.99898! 
9.99897 


Sine. 


| 


$.83547 


8.83916 
8.84100 
8.84282 


Co- tan. 


8.83732 


8 8.84464] 


11 
11. 
11. 
11. 
11. 
11. 


16268 
16084 
+1 5900 
15718 
15536 


16453 


2 


Jul «bo - 


5 For 87 Degrees. 


For 86 Degrees. 
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THE YOUNG SAILOR'S SURE GUIDE, 


TABLE III. 


LOGARITHM SINES, TANGENTS, Kc. 


— 


For 4 Degrees. 


2 


For 5 Degrees. 


—_. 


8 Tang. 
| 


Co-fin. 


Tang. 


f 


i 


Co-tang. - 


4359.998945 84464 
-$453919-9989318.84646 
8.8471819.9989213.84.826 


3.85006 


84897 9.99891 
— g 8.85195 


8507 519.99991 


852 53 9.59590 85363011. 
85429 9.99889 


8.85540 
8 560 59.9988 88.8 5717 


8 578009. 9988 78.8 5893/11. 


8 5955/9. 998868. 86059 


861289. 9988 58. 86243 


9.99884|8.26417 
864749. 9988 308.86 591 
866469.9988208.86763 


86817 9.9988 108.8693 5 


869879. 9988008. 8710611. 


871579.998 8008.872577 
+87 32619.9987918-87447 
.$7494|9.995731j8.87616 


.$766219.9987718.87785|1 


13409 


9.99833 


9 92830ʃ8 


7999828 


9.99834 


9.99832 
9.99831 


8.94195 
8.94340 
8.9448 5 
8.94630 


3.94773 


11. 
11 
11 
11 
IT, 


-05805/60 
0 5660! 59 
05516058 
05370 57 
05227 56 


9.99329 


9.99827 
9.99826 
9.99824 


8.94917 
8.95060 
8.95202 
8.95344 
8.25486 


II. 
11. 
11. 
IT. 
11 


I 95728 
8.95867 


123848. x 
22215 8.96689 


5222819 
319-99817 


319-99S14 


9.99823 
9.99822 
9.99821 
9.99820 


8.95627 
8.95767 
8.9 5908 
8.96047 
8.96187 


11. 
11 
11 
11 
11 


04514 51 


0381346 


85583 55 
0494054 
04798 53 
046 56 52 


04373. 5⁰ 
04233 49 
04092. 48 
8395347 


9.99816 
9.99815 


9.99813 


9.9325 
8.96464 
8.96602 
8.96739 
8.96877 


11 
11 
11 
11 
11 


0367545 
03530 
03398043 
0326142 
03123ʃ41 


44 


878299. 99876 8.87953 
87995999 


884900. 9987 8.88618 


87 518.88 120 


9.99874 8.88287 
8832609. 9987318. 884 5311. 


12047 


11540 
11382 


11889 


85 96825 
8.96960 
3118-97095 
8. $7529 
8.97305 


9.99812 
9.99810 
9.99809 
9.99908 


8.97013 
8.971 50 
8.97285 
8.97421 


319-99207;8.97556 


II 
II 


11 


0298740 
028 5039 
11. 
11. 
0244436 


02715038 
0257937 


9.96 569085 89111 
9.99962 
9. 99897] 
9.998568.89 598 


9.9987118.88785j11 
9.99 8708.889948 


8.892741 
8.89437 


— 


Sine. [Co- tan. 


110 52 
10726 
10563 
10402 


Tang. 


11217 


108894 


8.97496 
8.97629 
8.97762 
1 8 97894 


8.98026 
8. 28157 


Co — 


9.990608 
9.99804 
9.99893 
9.99802 
9.99801 


9.99800 


97691 
8.97825 
8.97959 
8.98092 
8.98225 


11 
11 
11 
11 
11 
11 


2 309035 
02175034 
. oꝛ04¹1 
01908 
01775 
01642 


G2 3 2 
— 9 2 


8.98358 


Co: tan. 


—— 


Tang. 


uE 


. For 84 Degrees. 
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LOGARITHM SINES, TANGENTS, &c. 


—— 
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a 


For 4 Degrees. 


r 


CN 
2 


- 
— 
a 
. 


Co: ſin. 


Tang 


| Co- tan. 


For 5 Degrees. 


Sine. 


0 6— — 


8 | Co-5n. Tang. 


| 


Co-tan. 


11 


O29 0 


— 
> 
#9 CO 


9.99864 


9.99866 
9.99865 


9.99863 


9.99862 


26 9.99861 


9.99860 
9.99858 


9-998 5818. 
222827 


0 90 0 2 52 


{I 1.10402 
11. 10240 
11. 10080 


11.9920 
11.09760 


8.98157 


3.982889.99798 


8.93419 
8.9849 
—— 22.229725 


23 O 


11.0960 
11. 09443 


11.0928 5 


11.09128 
11.08971 


9.998568. 
9.998558. 
99.998548. 
9.998 5308. 


9.99852 


11.088158. 994 50 


8.98808 
5.99937 
8.99056 
8.99194 


899322 


11.086608. 99 575 
11. 08 50 58. 99704 
8.998309 .99784 


11.083 50 


3[11.08197}15-999 56 


9.99797 
9.99796 


9.99794 
9.99792 
9.99791 
9.99790 


9.99800 


8.95358 
8.998490 
8.98622 
8.9753 
8.98884 


„„—„ 


11.01378 


11.01247 
11.01116 


11.016642 
11.0151 


8 3 810 
= 99 of 


© 13 


* 


5.99015 
8.99145 
8.99275 
8.99405 


11.0098 5 


11.008 55 
11. 00 595 


222 898.9824 11.00450 


| 


to © 
> io 


224 


211 


21 


9.99787 
9.99786 
9.99785 


9.99782 


| 


8.99662 
8.99791 
8.99919 
9.00046 
9.00174. 


I 1.090209 
11. 0081 


10. 99954 


11.003380 200 
1914 


10.998726 


18 


17] 
16} 


23 0 £09 HI 


D 

\S 
59 

\O 


/ 9.99857 


9.99847 


9.99859 
9.99849 


222845 


11.0804 3 


11.07 580 
11.7425 


11.078 90 
11.07738 


9.00207 
900332 
9.004.565 


9.00881 


CEL 
2.2984. 


9.99844 
9.99843 
9.9984 


9.998458. 


n 


9.99840 


9.99 830% 


9.99838 
9.99837 
9.99836 
9.99334 


8.93462 
8.93609 
8.43756 
8.93903 


11.0%2 84 


9.00704 


1107134 


9.00828 


11.069349. 009 51 


11.0683509.01074 
3 11.06687 


11.06 538 


11.06391 
11.062 44 


11.060974 


5.94049 


11.089 51 
8.94195, 7.05805 


9.01196 


9. oog. 99781 


9.99780 
9.99778 
9.99777 
9.2277 


9.00301 
9.00427 
9.00553 


9.00679 
9.00805 


10.99099} 


10.99573 
10.9944-7 
10.99321 


10.99195 th | 


14 þ 
131 
12 , 


4m 


9.99775 
9.99773 
9.99772 
9.99771¹ 
2.99769 


9. oo zo 
9.01055 
901179 
9.01303 
9.01427 


10. 99070 
10.98945 
10.98821 
10. 98697 
10.98573 


— 
O 


N 0008 


9.91440 
9.01861 


9.0180? 


l 
i 


Sie. 


eee 


g Tang. c | | 


9.01682 


9.01318 9.99768 


9.99767 
9.99765 
9.9974 
9.99763 


9:2192419-99701 


Ge. ſin. 


9.01550 
9.07673 
9.01796 
9.01918 
9.2040 
9.02162 


10.984 50 


10. 98327 


10. 98204 
10. 98082 
10. 97960 
10. 97838 


LO Fa. ov > 7 


Sine. 


Tang. 


Co-tan. 
| _—_ 8 


For 85 Degrees. 
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LOGARITHM SINES, 


THE YOUNG SAILOR'S SURE GUIDE, 


. 


III. 


TANGENTS, &c. 


For 6 Degrees. 


For 7 Degrees. 


Nn [+a wo ww. 0:4 LY 
| © 


Sine. 


9.0192 4 
9.02044 
9.0210; 
9.02283 
9.02402 
9.02520 
9 02639 
9.02757 
9.02874 
02992 
9.03109 
9.03226 
9.03342 
9.0345 
9.03574 


Co-lin. 


9-99761 
9-99760 
9.99759 
9.99757 
92225 


9.99755 
9.99753 


9-997 5% 
9.99751 


9.99749 
9.99748 


9.99747 
9.99745 


999744 


292927245 


Tang. 


9.02162 
9.02283 
9.02404 
9592525 
9.02645 
9.02766 
9.0288 5 
9. 300 5 
9.03124 
9.0 3242 


Co- tang. 


10.978398 
| IO.97717 
109,G7 596 
10.97475 
10.97:355 
19.972 14 
10.971158 
10.965995 
10.9876 
10.967 58] 


9.03361 
9.03479 
9.03597 
903714 
9.03832 


10.966399 
10.96 521 
10. 96403 
10.965286 
10. 96168 


9.0 3690 
5.03809 
9.03920 
9.04034 


2 . 04140 


9.99741 


9.99740 
9.99738. 
9.99737 
9.99736 


9.03948 


9.04063 
9.04181 
9.04297 
9.04412 


10. 960 52 
10.95935 
10.95819 
10.9573 
1.98887 


9.042 
9.04376 
9-0449* 
3-04607 
9.0471 


6 13-997 34 


3-99733 
2-997 31 


2-997 30 
[299729 


9.04 528 
9.04643 
9.04758 
9.04873 
9.04987 


10.95472 
10.95357 


10. 95242 
10.95127 


9.04825 
9-04940 
9.0505? 
9.05164 
9.05275 
9.05386 


5 Co. in. 


5.99727 
9.99726 
9.99724 
9.99722 
9.99721 
9.99720 


9.05101 
bang 
9.05328 
9.05441 
9.05553 
9.05666 


10. 94899 
10. 94786 
10.946720 
10. 94559 
10. 94447 


Co-tan. 


12... + 


|: Sins. 


9. 58589 
9.08692 
9.08795 
9.08897 
9.08995 


9.09101 9.99667 


Co- ſine. 


— 


Tang. 


9.99657 59.089714 
9.996749. 09019 
9.99672 9.09123 
9.99670 9.09227 
9.99659/9.09330 


Co-tan g. 


10.91086 
10. 90981 
10. 90877 


10. 90670 


9.09202/9-99656!9.09537 
9. .09304.9- 996649. 09640 
9.09404 9.996639. 09742 
9.09 506 0950619. 9.99601 9.0934 5 


pn 9.99659 9.99947 


909707 


9 11087 
9.11184 


9. 11281 
9»11377 


9.11474 


9. 0943410. 90 866 


10. 90463 
10. 90360 
10. 902 58 
10. 90155 


18.9773 


9 95658. 10049 
9.09807 9.99656 
9.09907 9.9965 509. 102 52 
9.10006 9.99653 9.10353 


10. 900 53 
10.899 51 


9. 101 500. 898 506 


10. 8974 
10. 89647 


9. 101060. 996510 
9. 1020 5 
9.10304 
9.10403 


9.99650 
9.9964819.10656 
9.99647 9.107 56 
9.10 501 9.99645 99645 19+ 108 56 
9.105999. 9.99643 9.15956 
9.10697 
9.10795 
9.10893 
10.9 50139. 10990 9.99537 9.11353 
9.9963 59.171452 
9.996349.11551 
9.99632 9.11649 
9.996 3009.171747 

-9962519.11845 


9.99642 
9.996409. 11155 
9.99638 


9.11956 


9.115709.92627 9.11943 


Co-ſin 


| Sine. Sine. 


Co-tan. 


9.10454j10.89546 
9.10555110.89445 


10.89344 
1089244 
10.89144 
10. 89044 
10. 88944 
10. 88845 


9.112 54/10. 88746 


10. 88647 
10. 88 548 


10.8835 
10. 88252 
10. 88155 
10. 88057 


10. 88449 


Tang. |= 


— 


1 > + Ur WA un wwſ an wwnnn Of. 
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For 83 Degrees. 


| Tang. 


28 


For 82 Degrees. 
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AND SCHOLAR'S BEST INSTRUCTOR». 


N E 


III. 


LOGARITHM SINES, TANGENT s, &e. 


55 


For 6 Degrees. | For 7 Degrees. 


Sine. 


— —ñ—j—ĩ———— —B — — 


e 


WI 
Sz 


36 


[-2 4 
2 Zh 


+> 
— 


9.06589 


5 9.07337 


9.0/863 


9.05386 
9.05497 
9.05507 
9.05717 
9. 05327 


9.05937 


45 99720, 


9.99717 
9.99716 
9:99714 
9.99713 
9.060469.99711 
9.0615519.99710, 
9.9526419.99708 
3919-2637219.99707 


9. 65487 9.95705 99705 

9.99704 
219. 05696 9.99702 
319, 06804 9.99701 
44. 9.06911, 9.99599 


9. -99719, 


co . Tang. 


9. 05666 
9.95778 
9.05890 
9.06002 
9.06113 
9.06224 
9.06335 
9. 0445 
9.06556 
[9.06666 06666 


9.06775 
9.06885 
9.06994 
9.07103 
9.07211 


9 57518 9.99698 
9.071249. 99696 
9.0723119.99695 
9.99693 


9.0744219.99692 


9.07320 
9.07428 
9.07536 
9.07643 
9.077 51 


9.99690 
9.99689 
9.99687 
9.99636 
9-99584 


9-07 54 
9.07653 
9.07758 


9.07968 


9.078 58 
9.07954 
9.08071 
9.08177 
9.08283 


Co- tang. 


A 5 


Sine. 


10. 94334 
een 
10. 94110 
10. 93998, 
10. 93887 


10. 93776 
10.9366 5 


10.93555 


10.93444 
10.93334 


10.93225 


10.93115' 


10. 9 3006 


10. 92897. 
10. 92789 


10. 92680 
19.92 572 


19.92464 


10. 92357 


10. 92249 
10. 92142 
10. 92036 


10.971929 


10.91823 
10.91717 


Co-ſin.“ 


Tang. 


Co tang. 


9. 11570 
9. 11666 
9.11761 
9.11857 
3.11952 


912047 
5.12142 
9.12236 
9.12331 
9.1242 5 


9.12519 


9.12706 
9.12799 
212893 
9.1298 5 
9.13078 
9.13171 
9.13263 
9.13355 
9.13447 
913539 
9.13630 
9.13722 
9.13813 


9.12613 


9.99627 
9.99625 
9.99624. 
9.99622 


9.99619 
9.99617 
9.99615 
9.99613 
9.99612 


9.9962019. 


9.11943 
9. 12040 
9.12138 
9.12235 

12332 
9.12428 
9.12 52 5 
9.12621 
9.12717 
9.12813 


—— — ———_—_—— 


10.880 50 
10. 87960 
10. 87862 
10. 87765 
10. 87668 


19.87572 
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— — 


9.329609.989869. 33974 10. 7 
9.3301 89.9898 309. 34034 10.6 5966 
1219-33075 9.989809. 3409 5 10. 65905 
239.331 3309.989789.3415 510. 65845 
49.331900. 9897 50-3421 5 10.657285 


59.3324809.98 972.3427610. 65724 
269.3330509 . 9896993433610. 65664 
5 79-3362 9.989679. 3439670. 5604 
9.334209. 989649. 34450 10.6554. 
1 99.334779. 98961. 34510 10 65484} 
\ 99.33534{9-9895819.34576'10.65424 


9.33426 
9.33487 
9.33548 
9.32609 


For 13 Degrees. 


% 
— 


Sine. 


3 9-35209 
9.35264 


9.35318 
9935373 


— 4.38427 


9.35482 
9.35536 


20119.35590 
19: 35644 
9.35698 


935752 
9.35806 


9.35860 


9.35914 
9.35968 


| Co-fin. 


Co- tang. S. 


9.98864 


9.98852 
9.98849 
9.9824619. 
9.98843 9. 
9.988400. 
9.98837. 


9.98831 


Q 30022 
9.36075 
9.36129 
9.36182 


9.36289 
9.36342 


9.36236 


9.988280. 
9.988259. 
9.988220. 
9.988190. 
9.988160. 


9.98813 


9.988 1009. 


9.3 6395/9988079. 
9.36449 9.988049. 


9.988720. 
9.988700). 36 
9.988670. 36 


9.98861 8 


9.988 5809. 
9.988 5509. 


410. 63376 


10. 63664 
10. 63606 
10. 63548 
10.634915 
10.634345 


10. 63319 
10.63262 
10.6320 5 
10.631485 


9.988 3400. 


Co- ſin.] Sine. [Co-tan. 


| 


10.63091 
10.63034 
10.62977 
10.62920 
10. 62863 46 


10. 62807 45 
10.627 50 
10. 62694 
10. 62637 
10.625811 


10.62 524 
10. 62468 
10. 62412 
10. 62356 


. — 5 


For 77 Degrees. | 


9.26c02/9.9380119. 10.62300[36 
9.36555 99879809. 10,62244 
9.36608;9.987951g. 10.62188 
9.36560;9.987921g. 1120.602132 
9.3971319-9878919. 10.62076 
9.3676619.9878619. 37980110; 62020 
9.36819 99878319. 10. 61965130 
Co- ſin.] Sine. an. Tang. 
For 76 Degrees. 
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T A B L E II. 


LOGARITHM SINES, TAN GEN Ts, e. 


| For 12 Degrecs. N For 13 Degrecs. 
E . „ 1 = Bhs — | | — | bs 
— 2 Sine, [Co- ſin.] Tang. Co-tang. Sine, Co- ſin. Tang. Co- tang. = 
150 * | r e e 154 n 
159 3019-3353419-989 5819. 34-576110.65424j9.36$1919-9878319.35035[10.61965130 
158}. $1,9-3359119-9895519-34535(10-6536 5119. 3687119-9878019.38091110.6190g]2c 
157 3 9.336489.989 53.934695 10.65 30 89.369249 .98777 9.38147 10.618538 
50 339.337049.98950 9.347 5510.652459. 369 769.9877409. 38202 10.617989 27 
55 3419-33761 9.939479. 3481410. 651869. 3702909. 9877 1.382 5710. 61742 26 
54 35 9.33818.98944.9.3487410.65 1269. 3708 19.987680).39312/10.61687 25 
53 36.9.338749.98941.34933/10.6 5067. 37133 9.987650. 38368 70.5163224 
52 279.339317·989 399.3499210. 50089.371859.95762 9.38423 10.615772. 
[51 12:9. 3398719.9893619.35051110.6494919.3723719-9875919.38479j10.6152112: 
| 3919-346 4319; 9393319-35111110.04.389}9.37289/9. 9.98756 9.385 2410.614666 21 
9. 341000). 980300. 3517010. 648 309. 373419. 987539. 38 589/10. 61411020 
19.341569 .989 2735229106477 1. 275930 957 5019.33644110.61356,19 
209.342 12.989249.3528810.647 1209.374459 .99747 9.38699 f10. 61301018 
3 9.342689.989219.35347 10.6465 3. 37497 9:9574319-33754110-6124617] 
+4/9-3+324[9-9391919-354951(19-6459 5119.37 545(9-9874019.38808|19.61192|16 
459.343809.989 169.354.410.645 3609. 376059.9873709.38863(10.617137 15 
4619-34436 9.98913 9.352310. 644770. 376 5209.987340. 38918010. 6108214 


9.34491 %98 919.3558 1010.644199. 37704 9.98731 9.38972 19.6102813 

4819-34547 9.989079. 3854010. 64 3509. 3775.987289. 3907 fo. 6097 12 
400. 346020. 989049. 3 5698 10.643020. 37806 9:9872519.35082|10.60913|17 
50/3-3465819.98901[9.357 57110.0424 3119. 3785819-9872219.391 36/10. 5586 10 
519.347139.9889 99.3581 800.6418 59.379099. 987 12.9190 10. 6010 9 
52,9-34709 9.9889619.35873;10.6412749.3796019:9871619.39245/190.607 7 5 
53 9-34524-19-9839319+35931110.64069]9.3801119.98712/9.39299(19.60701 
34 9:3457919.98890[9.35989110.64011119.3306219.9870519.39353}10.606471 
55.9-3493419.9838719.36047j10.63953]9.38115 998706 9.39407 10,60 593 
56/9.34989ſ9.988849.3610 510.6389 59. 3816499870309. 39451 10.60539 
719-3594419.9833119.36163119.63$371,9.3821519:9870019.39515,10.50435 
5219.3506919.9887819.36221110,63779 9- 382669.98697 9.395590. 60451 
5919-3515419-9887519.36279|10.63721 9. 383179.98694ʃ9. 39623 10.60 377 
0.35209 9.98872 9.36336 10.636649. 383689. 9869009. 39677 10. 60323 


—— — 


Co- ſin.] Sine, [Co-tan.] Tang. Co. un. Sine, Co-tan. 
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—— | — — 


— 
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For 77 Degrees. For 76 Degrees. 
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THE YOUNG SAILOR'S SURE GUIDT, 


1 A B L E 


III. 


LOGARITHM SINES, TANGENT s, &c. 


_— 


8 


2 


For 14 Degrees. 


88 8 


For 15 Degrees. 


we 


Sine. 


« 


9.38368 
9.38418 
9.38409 
9.38519 
9.38570 
9. 386 2c 
9.38670 
9.38721 
9.38771 
9.38823 


| Co-fin. | 


9.98090 
9.98687 
9.98684 
9.98687 
9.98678 


Tang. 


9.39677 
9.39731 
9.39785 
9.39838 
9.29892 


9.98675 
9.98672 
9.98668 
9.98665 
9.98662 


— — ——— 


3 ow owls wn of ul 


9.38871 
9.38927 


1409.329071 


9.38977 
9.39027! 


9-935 59 
9.986 56 
9.986 52 
9.98649 
9.98645 


9.39220 
9-392 70 


1919-39319 


9.3921 
9.39770 


9.98645 
9.98640 
9.98536 
9.98633 
9.98630 


9: 39945 
9.39999 
940052 
9. 40105, 


9.401 59/19. 59841, 
eee eee 


9.40212 
9.40266 
PL ITN 
2489372 
2.40425 

9·40478 
940531 
940584 
9.40636 
9.40699 


| | 
ICo-tang.}} Sine. 


10.60323 


10. 60269! 
10. 60215 


10. 60162 


10.6005 5 


10. 6001 
IO. 5998 


10. 59894 


10. 59788 
10.597 34. 
10. 59681 
10, 59628 


10.5952 

10. 59469 
10. 594169 
10. 59364 
10. 60211 


9.41441 
10.600108 | 


39.471908 
10. 59575; 


9.39369 
9.39418 
9.39467 
9.39517 
9.39566 


9.98627 
9.98623 
9.98620 
9.98677 
9.98614 


71940742} 
9.49795 
9.40847 
9.40990 
9.40952 


ST 


Tu 


Þ Þ 


O © 09 _ On 


to 


to Þ- 


9.39554 
9.39713 


9.39860 


9-39615| 


9.39762 
9.39811 


9 98610 
9.98607 


9.98597 


Co-fin.f 81 


9.9860-,9. 
9.986071g, 


9.985949. 


9.41005 
9.41057 


10. 592 58 


10. 59205 
1.59153 


10. 59 100 


10. 59048. 
10. 53995, . 


10. 58943 
10. 58891 


10. 58786 


10.887340. 


33 
ro. 588 39 2 


| Son 


Tang 


[Cos tang. 


941300 
9-41347 
9-41394 


9. 41488 


9.98494 
9.98491 
9.98488 
9.98484 
9.98481 


94805 


9.428 56 
942906 
9.42957 
2.43007 


9.41535 
9.41582 
9.41628 
9.41675 
9.41722 
9.41768. 
941875 
49.41862 


9.41954 


9.98477 
9.98474 
9.98471 
9.98467 
9.92464 
9.98460 
9.98457 
9.98454 
9.98450 
9.98447 


29 42 001 
P. 42047 


42140. 


942324 
1/4 


19. 42644 


Tang. 


o- n. 


42093. 98436 


349-9840 


9.98301 


9.98443 
9.98440 


9.42258 


9. 98433 


9.9842 
9. 98419 
9.98476 


9.98409 
9.98465 


9.98398 
9.98395 


Sine. 


943057 
9.43108 
9.43158 
9.43208 


9.43308 
9-4.3358 
9.43408 
9.43458 


10.571959 


1.55223 


10. 56842 


10. 57144 


10. 57094 


10. 57043 


10. 56943 
10. 56892 


10. 56792 
10. 56742 


9.43508 


9.43806 


29. 43855]! 


9.43995 
9.43954 


9. 9841219. 44004. 


9.44053 


9.44102 


9.44151 
9.44201 
9.442 50 
9-44299 


10. 56692 
10. 56642 
10. 56 592 


10. 56 542 


10. 56492 46 


9:43558110.56442 45 
9.43607110. 56393 44 
9.43657 0. 56343 41 
9.437070. $6293 42 
'9.43756110. 44 4! 


— ——— —— — H— — 
. or 2 bs” Hoe A 


9.98426 


10. . 
10. 5609 5 
10. 56046, 


10. 55996! 
— —— 
10. 5594735 


10. 55898 


10. 55849 


10. 55799 
10. 55750 
10.852041 


39 
38 


37 
30 


Co-tan, | 


Tang. 


— 


N 5 


For 75 Degrees. 
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For 74 5 
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AND SCHOLAR'S BEST INSTRUCTOR. 
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LOGARITHM SINES, TANGENTS, &e. 


—— emma 


3 Ab <4 a 
- 


For 14 Degrees, 


a. 


* 


0.41 300 


| Sine, 


Co- ſin. 


Tang. 


9.39860 
9.39909 


9.39959 
9.40006 


9.401 52 
9.40201 
9.49249 
9.40297 


9.40055 
9.40104 


9.93592 
9.98588 


9.98578 
9.98575 
9.98571 
9.98 568 
9.98565 


9.9859419-412.66 


9.98 58419.41422 
9.93583 


9.41318 
9.41370 


9.41474 
9.41526 
9.41578 
9.41629 
9.41681 
9.41733 


9 


Co- tang 


10.587 34 
10.58682 


10.58630 


10. 58 578 
10. 88 526 


10. 58474 
10. 58422 
10. 58371 
10. 58319 
10. 58267 


9.40346 
9.40394 
9.40442 
9.40490 
9.40538 


9.4082 5 
9.40873 
9.40921 
9.40969 
9.41016 
9.41063 
9.41111 
9.411528 
9.4120 
9.41252 


9.98561 
9.98558 
9.98555 
9.98551 


9.98545 
9.93541 
9.98538 
9.98535 
9.98531 
9-98528 
9.98525 
9.98521 
9.98518 
92855 


9.98548 


9.41784. 
9.41836 
9.41887 
9.41939 
9.41990 


10.58216 
10. 58164 
10. 58113 
10. 58051 
10. 58010 


Co-ſin. 


| For 15 Degrees, 


Tang. 


C 


ben 


——_—_—— 


9-4269c 
9.42735 
9.42781 
9.42826 
9.42872 


9.98391 
9.98388 
9.98384 
9.98381 
9.99377 


4 


9.44299 
9.44343 


9.44446 
9 44495 


9.44397 


9.42917 
9.42962 
9.4.3008 
9-43053 
9.43098 
9˙43143 
9.43188 
943233 
9.43278 
9.43323 


9.98374- 
9.98370 
9.98366 
9.98363 
9-98359 
9.98356 
9.93352 
9.98349 
9.98345 
9.98342 


9.44544 
9.44592 
9.44641 
9-44690 
9.44738 


10. 85701 
10. 5 56 52 
10. 55603 
10.555541 
10. 55 50 
10. 55456 
10. 55408 
10.551359 


10. 55310 


10. 55262 


& | una 


29 
28 


26 


25 
24 
231 
22 
21 


944787 
244836 
9.4884 
9.44933 
9-44981 


10.585213 
10. 55164 
10. 55116 


10. 55067 


10. 55019 


— 


20 
19 
18 


17 
16 


9.42041 
9.42093 
9.42144 
9.42195 
2.4224 


10.57959 
10. 57907 
10. 578 56 
10. 57805 
10.821 


9.43368 
9.43412 
9.43457 
9.43 502 
2435 


9.98435 
9.98331 
9.98327 
9.98324 


9.983389.45029 


9.45078 
9.45126 
945174 
2.48222 


. 


10. 54922 


10. 5482 6 
10. 54778 


10. 54874 


15 
14 
13 
I2 
Il 


9.42207 
9.42 348 
9-42399 
9.42450 
9.42 501 


10.57703 
10.57652 


9.43591 
9.43635 


10. 5760 109. 43680 


10. 57 5509. 43724 
10. 574990. 43769 


9.98320 
9.98377 
9.98313 
9.98309 
9.98306 


9.45319 
9.45367 
9.45415 
28559 


9.4527 110. 54729 


10. 54681 
10. 54633 
10. 54585 
10.845327 


[pany 


IO 


9.98511 
9.98508 
9-93505 
9.98 501 
9.99498 


9-42552 
9.42603 
9-42653 
9.42704- 
9.42755 


9-98494 


9.42805 


10.57448 9.43813 
10. 573979.43857 
10. 573470943901 
10. 57296943946 
10. 572459. 43990 
10.5219 509.4404 


9.98 302 
9.98299 
9.93295 
9.98291 
9.98288 
9.98284 


945511 
945559 
9.45606 


9.45702 
9-45250 


9.45654 T0. 54-346 


10. 54489 
10. 54441 
1 0.54394 


10. 54298 


10. 42 50 


Co-ſin. 


Sine. 


[Co-tan 


Tang. 


Co- ſin. 


Sine. 


Co- tan. | Tang. | 


LUN | © » » w + U | Aw co 


— 
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For 74 Degrees. 
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THE YOUNG. SAILOR'S SURE GUIDE, 


TABLE 


III. 


TE ARITHM SINES, PANGE Nr, &c, 


| 


5 or 16 Degrees. 


"+ 


pO NTIY 


For 17 Degrees. 


Por 73 Degrees. 


r — 


5 Co- ſin. Tang. |Co-tary. Sine. Coda . |Co-tang. 
| 019-4493419-93224\9.45750{10.542 50119. 9.45 594'9 9206019. 10. 5145605 
1 | 9.982810. 4579710. 54 203 456359 .98050ʃ(9.48 579 10. 51421 
21: 219.93277;9-4-545|10.541 551/9.4657619.9805219.48624110;51376|52 
8 59.982739. 4589210. 54.102 9.45717 9. 9804.8 9.48669010. 513317 
4 0.98270 9. 4594010. 54060. 9.467 59 9. 8044 10. 51286 
-} N 06g eee, ee en wn — 
5 9 9 9.982659.45987/ 10. 540139. 468009. 980409. 10. 5124105 
619 9.98262/9.46035110.539654:9.4584.1/9.98036 10, 51196}: 
719: 1719-99259 9. 40082 10. 5391809.46882 9.98033 10.511351 
| © 59.982549 4 30010. 538709. 45923 9.98029 10. 5110685 
90. 9.982 519.4 2177 10.533823 9-46964(9.95025 9 10. 81061 
8 0 29.982480. 4622410. 537769. 4700 5 9.98027 9. 10. 51016 
11 9.98244 9.46271 10. 527299. 170469. 98017 10. 50971 
11245 9.982409. 4631910. 5368 79 49886. 9207219, 3110. 50927)a] 
150 9.98237 9.466610. 53634. 471279. 9899.49 1810. S088 29 
/ +619-98233!9.464-13 10. $3587 9.47768j19.98005 10.5083 146] 
9.98229%. 4646010. 53 540019.47209|14$.980011|9. 10. 5079 
9.982269.4650% 10. 534939. 47249 9.97997 210. 50748 
9.982229. 4 554 10. 534469. 472909. 97995 ro. o 
9.982189.466 0710. 533999. 47 330%. 97990 N 
2629. 982 159.4664810. 53352 9.47371. 979869 10. 50618041 
9.982119. 4669410. 533069. 47412 9.97982 10. 50570140 
9.9820719.46741|10.53259}9-474-5219-97976 9:49474119- 50526139 
9.982049. 46788 10. 532129. 474929. 97974 10. 50481038 
9.9920019.45835110.53165119.4-7 53319-97970 10. 8043/7 
9.98 1969. 4688110. 531199.47 5739.979669 49607110. 50393 
9.98192 9.4692810. 5 3072 9. 4761319-9796: 10. 5034803; 
3.98789 5.4697 5 10.5302 59.476 549.979 58,9. 10. 0304 
9.9818 59.470110. 52979 9.47694. 97954 9. 4974010. 50260 
19-9818119.47068[10. 529324 9.477 34|9-9795219-49784110. 50216) 
9.9817719.47114[10. 52886 9.477749. 97940 10. 50172 
9.98174. 47160/10. 52840 9.47814 2 — 5032s * 
| Sine. | Co-tan- Tang, Co- in. Bine. | Tang. = 


— — 


-—_— - 


For 72 Sia 


| 


=T *UITFA?| 


AND SCHOLAR'S BEST INSTRUCTOR, 


TABLE, 


1 OGARITHM SINES, TANGENTS, &c. 


—— — — —  —w__ 


16 9.45589 
17 9.45632 


29 9.45716 


—— — — <———_ 


1 
Sine. Co⸗ſin. 


For 16 Degrees. 


9.98153 
9.98147 


41 9.45801 


_ 8 
43 9.4545 
42 28922 


9.98732 


12 9.45843 9.98129 
9.98125 


998121 


Tang. 


7419-47160 
7019.47207 
9.472 53 


947299 


2.47346 


3 
Co-tang. 


| 
10.32747 
10. 52701 
10. 52654 


10. 52240} 
10.527931 


For 17 Degrees. 


9.47392 
9.47438 
9.47484 


;$.9.45674 9.9814419-47530 
9.98140 


709.457 58 9.98136 


9.47576 


9.47622 
9.47668 
9.47714 
9.47760 
9.47806 


10. 52608 
10. 52 662 


9. 48054 


10. 82 516 


10. 52240 
10. 52194 


46 9.465011 
47 9.40053 
18 9.4609 5 
4) 9.46136 


<19.4622.0 


52 9.40262 
153 9.46303 


500 


_- \ A755 * 
945909 


9245345 
559.4638609. 98079 9.48 307 

9.464289. 98075 9.48353 
57 9.4645919.98071 9.433928 
589.3611 9.98067 9.48443 
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0.39797 
10. 39760 


— 


9.55102 
519.5517136 
5219-55169 
5.55202 
2 5523 5 
5519+ 55268 
596.9.55301 
579 .55334 
24 5819.55367 


5919-55400} 
69 


n 50 


9.97059 


» 


997049 
9: 9:27044 


9-97035 


UA 


Ceetmn, Sine. 


ä 


DDr 


9. 97064 9. 58039 
9.97054 9.53115 


9.58077 
9.58153 


9.58191 


9. 58267 


9.97030 9.58304 
9.97025 9.58342 1. 476 58 
9.97020 9. 58380 
9. 55430. 9704s oþ nh 
———ů— —U 


| 


10:41961 
10.41 923 
10.418850 
10. 41847 
10. 41809 


9.97039 9.97039 9. 58229 10.4177 


10.417353 
10. 41696 


10.416200 
10.41 582 


9. 57044 
9. 57075 
9.57107 
9.57138 


9.57201 
9.57²32 
9.57204: 
9.57295 
'9. 57326 


9.57358 


9.57170 


9.96767 
9.96762 
9.96757 


229242 


9.9675² 


9.60276 
9.60313 
9.60349 
9.60386 
9.60422 


1039724 
10. 39687 
10. 39651 
10. 39614 
10.39578 


9.96742 
9.96737 
9.96732 
9.96727 
9.96722 
9.99717 


9.60459 
9:60495 
9.60532 
9.60568 
9.60605 
9.60641 


10.39 541 


10.395058 


10. 39468 
19.39432 
10.393955 
1.32359 
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THE YOUNG SAILOR'S SURE GUIDE, 


TA 1 1 nm. 


LOGARITHM SINES, TANGENTS, &c. 


n . Pn . 


„ 


For 22 Degrees. 


1 . 


| 
. 


For 23 Degrees. 


T7710 


Sine. 


| Co-ſin. 


Tang. 


q 


or-tang. 


Sine. 


WH wo 


9.57358 
9.57389 
9.57420 
9.57451 
9.57482 


9.96717 
9.96712 
9.96706 
9.96701 
9.96696 


9.65641 
9.60677 
9.60714 


9.60786 


10.39359 
to. 39323 


10. 39286 
9.60) 50110. 392 50 
10. 39214 


9.59188 
9.59218 
9.59247 
9+ 59277 
). $9307 


| Co- ſin. 


Tang. 


9.96403 
9.96397 
9.96392 
9.9638; 
2.96381 


9.6278. 
9.62820 
9.628 5 
9.62 89c 
9.62926 


Lo as a 


Ln, 
ro 


12 


9.57514 
9.57545 
9.57576 
9. 57607 
9.57638 


9.96691 
9.96686 
9.96681 
9.96676 
9.96671 


9.57669 
9.57700 
9.57731 
9.57762 


142.7792 


9.9666 5 
9.96660 
9.96655 
9.966 50 
9.9664 5 


9.60827 
9.60859 
9.60895 
9.60931 
9.60967 
9.61004 
9.6 1040 
9.61076 
9.61112 
9.61148 


9.5785 
9.5788 5 


9.57978 
9. 58009 
9.58039 
9.58070 
9.58101 


9. 578249. 96640 


9.96634 
9.96629 


9. 5791619-96624 
2919: 5$7947[9-96619 


1 


9.61184 
9.61220 
9.61256 
9.61292 
9.61328 


9.96614 
5.96609 
9.96603 
96598 
9.96593 


9.6 I 364 | 
9.6 roc 
9.61436 

9.61472 
9.61 508 


— 


10. 388 52 


10.391777 


10.391741 
10. 39105 
10. 39069 


10. 39033 


10. 38996 
10. 38960 


10. 38924 


10. 38888 


10. 38816 
10. 38780 


10.3874 
10. 38708 


10. 38672 


10. 38636 
10. 38600 


10. 38 564 


10. 38 528 
10. 38492 


9.59330 
9. 59306 
9.59396 
9.59425 
9.59455 
9.59484 
9.59574 
9.59542 
9.59573 
9. 59602 


9.96376 
9.96370 
9.98365 
9.96 360 
9.963 54 


9.62961 
9.62996 
9.63031 
9.63066 
9.63101 


9.96349 
9.9634: 
9.96338 
9.96333 
9.96327 


9.63135 
9.63170 
9.63205 
9.63240 
9.63275 


Jo-tang. 
8.3721 

[0.37180 
(0.37145 
10.37110 


1 


10. 36865 
10. 36830 
10. 36795 
10. 36760 
10. 3672 5 


* 


10. 270 


10. 37039 55 
0. 37004 540 
10. 36969 53 ] 
10. 36934 
10. 36899 


2 
8 
2 
59 
58 
57 
66 


52 
51 
50 
4 
48 
47 
46 


9.59632 
9.59661 
9.59690 
9.59720 
2.5974. 


5.5977 
9.5980“ 
9.59837 
9.59860 
9.59895 


9.58131 
9.58162 
9.58192 
9.53227 
9.582 54 
9.58284 


9.96588 
9.96582 
9.96577 


9.96572) 


9.61544 
9.61579 
9.61618 
9.61651 


9.96567 
9.96562 9.61722 


9.61687 


10. 38456 
10. 38421 
10.3838 5 
10. 38349 
10.38313 
10.338278 


959924 
9.59954 
9.5998? 
9.60012 
9.60041 
9.6007c 


9.96322 
9.96316 
9.96311 
9.96305 
9. 96 30c 


ö 


— — 


9.63310 


9-03375 
9.63414 
2.63449 


9.96295 
n 
2.96284. 
9.96278 
9.96272 


3.63484 
9.63519 
2.63553 
9.63588 
9.6362? 


10. 36690 


9.633450. 3665 


10. 36621 
10. 36586 
10. 36551 
10. 36516 
10. 36481 
10. 36447 
10. 36412 
10. 36377 


9.96267 
9.96262 
9.952 56 
9.9625 
9.96245 
9.96240 


9.63657 
9.63692 
9.62726 


9.63796 
9.628 30 


9.63761 


10.36343 
10. 36308 
10. 36274 
10. 36239 
10. 36204 
10. 36170 


45 
44 
43 
42 
41 
— 
jo 
38 
37 
36] 
35 
24 
33 


| Co-ſin. 


| 


| Sine. 


Co-tan. 


Tang, 


Ce-lin. 


Sine. 


3 aka 


Cos, tan. 


Tang. 


For 67 Degrees. 


| 


For 66 Degrees. 


—_ 


i 
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AND 


SCHOLAR'S BEST INS TRV C TOR. 


F 


III. 


* 


LOGARITHM SINES, TANGENT s, &c. 


* 


ths. 


| For 22 Degrees. 


— 


For 23 Degrees. 


Sine. 


9.58284 
9.58315 
219.58345 
9.53375 
9. 58406 


9. 
2 


Co- ſin. 


9.96 502 
9.96556 


96551 


9.96546 
. 96541 


9.677220 
9.61758 


9.61794 
9.61830 


9.61865 


10. 38242000. 60099 
10. 382069. 60128 
10. 3817000. 601 57 
10. 38 13 59. 60186 


Co- ſin. 


Tang. 


Co. tang. 


9.95240 
996234 
9.96229 
9.96223 
9.96218 


9.63830 
9.63865 
9.63859 
9.63934 
9.63968 


10.367170 
10. 36135 


10. 36101 
10. 36966 
10.36032 


3519-58436 
19. 58467 
9. 58497 
9. 58527 


9.96535 
9.96530 
9.96525 
9.96520 
3919. 58557/9.96 514 


9.61901 
9.61936 
9.61972 
9.62098 
9.62043} 


): 587091 


9.58 5889.96 509 
9.586189. 96 504 

9. 586489. 96498 
4 5.556789 96493 
9.96488 


9: | 62079 


9.62150 
9.62185 
9.62221 


9.58739 
9.88769 
9.58799 
9.58829 
1.588 5919. 


9.96483 
9.96477 
9.96472 
9-96467 


96461 


9.622 56 
9.62292 
9.62327 
9.62 362 
9.62398 


9.621 14 


10.37921 


10. 37886 
10. 378 50 
10. 37815 
10.372779 


19.37744 
10. 37708 


ö 
| 
10. 37673 
10. 37638 
10. 37602 


5.6044 


9.60475 


10.38099|19.60215,9,96212 
10. 38064 
10. 38028 
10. 37992 
10.37957 


9.96207 


9.602739. 96201 
9.60302 9.95196 
9. 60 3310. 96199 
19.60359 
9.60388 
9.60417 
9.60446 


9.9618 5 
9.96179 
9.96174 
9.96168 
9.96162 


9.64003 
9.64037 
9.64072 
9.64106 
9.64140 


9.64175 
9.64209 
9.64243 
9.64.278 
9.64312 


10. 35997 


10.359632 


10. 35928 
10. 35894 


10. 3586002 


5 9 22 


I ww. 
Þ 


RI. 92D © goo 


10. 3582 5 


10. 38791 


10.358757 


10.3542 
10.35688|16 


9.60503 
9.60532 


9.60561 


9.60589 
9.60618 


9.96151 
9.96146 
9.96140 
9.96135 


9.96157 


9.64346 
9.64384 
964415 
9.64449 
9.64483 


5009. 58589 
ö. 5891900 
$2.9. 58949 
,$319-58979 
9.59009 


9.96456 


9645 


9.62432010. 37 567 


9.59039 
9.59069 
9. 59098 
589.5912809 
9.59158 
9.59188 


9: 96403 


9.6268 10.37 532 
9.96445 9.62 504 10. 37496 
9.96440 9.62 53910. 37461 
9-96435 2.02724 0.32420 
9.96429 9.62609 
9.96424 9.62645 
9.96419, 
96413 

9.96408 


9.62680 
9.62715 
9.62750 


9.62785 


9.60647 


9.60675 


9.60704 


9.60732 
9.50761 


9.96129 
9.96124 
9.96118 
9.96112 
9.96107 


9.64517 
9.64552 
9.64 586 
9.64620 


9.646 54 


10. 37391 


10.37355 
10.37 320 
10. 3728 
10. 27250 
IO, 272 1 5 


Co- ſin. 


Hp | 


| Sine. 2 


Tang. 


1 


9.6089 
9.60818 


9.60846 9. . 96090 


10.356 54/15 


10. 35619 
10.3558 5 


0.35551 
10.355517 SY 


10 35485 
10. 35448 
0.35414 
20. 35380 


10. 35346 


55 «9610119.64688|10.35312 


9.960906, 


9 * 64722 


9•547 56,70.35244; 
9. 60875, 9.96084 9. 64790 10. 35210 


10. 35278 


9. 60903 9.95079 9.64824 10. 35176 
9. 609 31 0. 9607300. 64858010. 35142 


Cookin] 


Sine. 


Co- tan. 


94 
O — — pI 990 0 


Tag. 


[ N 


4 > —- o- 


: For 65 Degrees. 


. 


43. 


y 


F or 66 3 


i 
2 


_ — 


* * 5 ä T I: >. =o . — 
. ARE RE FED. = "I E 


— NNE ALONE OS 


pt 


. 


——— 


OS) 


LOGARITHM SINES, TANGENTS, 


THE YOUNG SAILOR 


1 


AB 


L. E 


IT. 


's 'SURE GUIDE, 


Ke. 


— 
— 


16 


9.61383 


-—_—_— 


For 24 Degrees. 


N 


For 25 Degrees. 


3 
| 9 9.6 


15 
17 
18 
2 


— 
22 
23] 
25 
26 
27 
2.8 


30 
< 


_— 


4 
0 


Sine. 


[Co-:ſin. 


Tang. 


| 
Cor tang. 


——_— 


| 


9. 50931 
9.60960 


9. 61158 
9. 61186 


9.61355 


9.61411 
9.61439 


9.61467 


1961494 
9.61522 
9.61550 
9.61578 


| 


9.95073 
9.96067,9.64892 
9.609889. 96062 9.64926 
9.61016 9. 960 56 9.64960 
22 .61045\9.96051'9.64994 
59.610539. 9604 5 9.65028 
609. 611019. 960 39 9.65062 

79.617299. 96034 9.65096 
9.96028 9.65130 : 
9. 9.96022 9.6 516410. 348 3602. 


9.95983 


9.95977 


9.95971 
9.95965 
9.95950 
9.95954 
9.95948 
9.95943 


9.616069. 95937 


9.61634 
9.61662 


9.61689 
9.61717 
9.61745 


Co-: ſin. 


9.01773 


9.95931/9.65703 
9.95925\9.65736 


9.95920 
9.95914 
9.95908 
9.95902 


9.612149. 9.965779. 65197 
9. 960119.65231 
9.9600 5 9.65265 
9. Zaun ot 99 
9.9598885305 


| 


9.64858 


[0.25142 
10. 35108 
10. 35074 
10 
10 


10.34972 
10. 34938 
10. 34904 
10. 34870 


35040 
35006 


| 


— 


Sine. 


9.62595 


9.62622 
9.62649 
9.02676 
9.62703 


| Cordin, 


9.95728 
995722 


9.95716 


9.95710 
9.95704 


9.65400 
9.65434 
9.65467 
9.65501 
9.05535 
9.65 568 
9.65602 
9.65636 
25869 


10. 34803 
10. 34765 
1034735 
10-3470 


10.346 34 
10.34600 
10. 34 566 


10. 34398 
10. 34364 


9.95698, 
9.95692 


49.95686 


9.9 5680 


225674 
59 .95668 


9.95663 
9.95657 
9.95651 
9.95645 


Tang. 


C o-tang. 


9 


9.66867 


9.66933 
9.66966 


256999 
9.67032 
9.67065 
9.67098 
9.67131 


9.67163 


9.67196 
9.67229 
9.67262 


9.67295 


9.67327 


9.66900 


1,3313353 
10. 33100 
10. 33067 
19.33034 
10. 33001 


10. 32968 
1.32935 
10. 32902 
10. 32869 
10. 32837 


10. 328045 


10.32771 
10. 32738 
10. 32705 
10. 32673 


; 


9.65770 
9.65803 
9.65837 


9.65870 


Sine, 


Co-tan. | 


10. 34297 
10. 34264 
10. 342 30 


10.341971 


10. 34163 


10. 34130 


Tang. 


10.345339 
10.3449 9 . 
10.3446 5}; 
10.344329 


1.34331 


Co- ſin. 


995399787360 
9-95633/9-67393 
9.95627 9.67426 


995621 
9.9615 
9.95609 
9.95603 
9.95597 
9.95591 


9.9558 5 


| 


9.67458 
9.67491 
9. 9.67524 
9.67556 
9.67589 


9.67622 


9.07654 


10.32607 


10432574 
10.32 542 


10. 32 509 


10. 32476 


10. 32378 
10. 32346 


10. 32640 


10. 32444 
10.324113 


9.95579 
9.95573 
9.95567 
9.95561 


9.95555 


2.25549 


Sine. 


9.67687 
9.67719 
9.67752 


9.67785 
9.67817 


9.678 50 10. 321 50 


an 


10. 32313 


10. 3224 


10. 32215032 


10. 32183 


10. 32281 


Tang. 


For 65 Degrees. 


— 


For 64 Degrees. 
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AND SCHOLAR'S BEST INSTRUCTOR. 
T A B TL E. III. 


LOGARITHM SINES, TANGENT sS, &c. 


2 : * — 


. 4 4 


| For 24 Degrees. For 25 Degrees. 
2 1 : RA Pn eee E 
1E = Sine. Co- ſin. Tang. |Co-tang.]| Sine. |Co-fin. | Tang. |Co-tang.| =}. 
5 bo 3019.61773 9-95902 9.65870110.34130ſ}9.6339319.95549/9.67850|10.32150 30 
059 31.618009. 95897965904 fo. 3409696342 59 .955439.67882 10. 3211829 
17/52 3.618289.9589 19.659310. 340639.634519.95 537 9.67915 10. 3208 5/28 
4157 339.618 569.9588 9.659710. 34029 9.63478 9.9553 1.67947 10. 32053027 
1156 3419-61593 9.95879|9.66004\10.33996[[9.63504|9.95525/9.67980|10.32020|26] 
8055 359.61911 9.95873|/9.66038 10.33962 9.63531/9.95519\9.68012{10.31988|25 
6154 3619.61939|9-95368|9.66071110.33929]9.6355719-9551319.68044[10.31956[24| 
2153 3-|19.6196619.95862[9.66104|10.33896}9.6358319.9550719.68077110.31923[23 
9152 3809.619949.958 569.66 138010. 338629. 636 109.95 5019.68 10910. 31891022 
7157 [29 9.6202119.9585019.66171110.33829 9.63636'9.95494/9.62142 10.318580 21 
4150 0.620499. 9584 5/9. 6620410. 337969. 6 3662 9.95488 9.68174 10. 31826020 
1146 4119.62076[9.95$39|9-66238110.3376219.63689/9.9548219.68206110.31794|19 
8148 42/9.02104[9.95333[9.662711[10.33729]9.6371519.95476|9.68239[10.31761|18 
5147 439.621319.95827 9.66 304.10. 336969.6374109.95470.6827110. 3172917 
3146! 44\9.62159 9-95821 9.66337 10. 336639.63767 9.9 54649. 68 303010. 31697 16 
0[45 45 .621869.958 159.6637110. 33629 9.637949. 95458 9.68 33610. 316641 5 
7144! 4619.62214|9.95$10|9.66404(10.335961}9.6382019.9545219.68368|10.31632[14 
4142 4719.6224119.95804[9.664371[10.33563]9.63846|19.95446|9.68400|10.31600[13 
214.2 48/9.6226819.9579819.66470[10.33530119.6387219.95440[9.68432|10.31568|12 
9141 \49/9-6229619.9579219-66503110.33497}9.6389819.95434/9.68465110.31535|11 
6140 5019.62323j9.95786|9.66537110.33403 9.63924 9.95427 9.684910. 31503/10 
4139 51/9.6235019.95780|9.66570110.3343019.63950[9.9542119.68529110.31471] 9 
1138 529.62377 9.9577 509.6660310. 333979.639769.954 159.68 56110. 31439 8 
'8137 5319-6240519.9576919-66636110.33364[9.64002/9.95409/9.68593|10.31407] 7| 
6136 54 9.624.3219.95763|9.66669 10.3333] 9.640289. 9 54039. 68626010. 31374 6 
3350 55.624599 .95757 9.66702 10. 332989. 640 549. 953979.686 58 10. 31342 5 
1034 50% .624869.957 5109.667350 10. 3326 59.640809. 9539109.69690 10.313100 4 
833 579 •62514.95745/9.66768 10. 332 329.6411069. 9538 5.68722 10.312780 34 
5035 589.625419.957 399.6680110. 331999.64132.9537 809.687 54 10.312460 2 
$3131 5919.62 56819.9573419.66834110.33166}19.64153/9.95372 9.68786110.31214| 1 
50/30 bo 9-6259519-95728 9.66867 10.331 33119-6418419.9536619.68818'10.31182] 0 
7 - : | n 
E 2 Goran Sine. Co: tan. Tang. in Sine. LO] Tang. E | 
| For 65 Degrees, For 64 Degrees, 
+ | 
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THE YOUNG SAILOR's SURE GUIDE, 


T ABLE III. 


LOGARITHM SINES, TANGENTS, &e. 


_—_ 


For 26 Degrees. 


An 


For 27 Degrees. 


Sine. 


| 


— 
Co- ſin. 


Tang. 


At : 
Co-tang. Sine. 


— 


Co: ſin. 


Tang. 


13 


9.64184 
9.64210 
9.64236 
9.64262 
9.64288 


9.95366 
9.95360 
9.95354 
9.95348 
9.95341 


9.68818 
9.688 50 
9.68882 
9.68914 
9.68946 


10.31182 
10. 31150 
10.31118 
10. 31086 
10. 31054 


9.64314 
9-643 39 
9.64365 
9.64391 
9.64417 


9.95335 
9.95329 
9.95323 
9.95317 
9.95310 


9.68978 


9.69042 
9.69074 
9.69106 


9.69010 


10. 31022 
10. 30990 
10. 309 58 
10. 30926 
10. 30894 


9.65804 


9.94988 
9.94982 
9.94975 
9.94969 


9.65705 
9.657 30 
9.657 54 
9.65779 


9.05828 
9.65853 
9.65878 
9.65903 
9.65927 


9.94956 
9.94949 
9.94943 
9.94936 
9.94930 


9.94962 


9.70717 
9.70748 
9+70779 
9.708 10 
9.70841 


9.70873 
9.70904 
9.70935 
9.70966 
9.70997 


Co-tang. 


10.29287 
10,292.52 


10.29190 


10.29127 
10. 29096 
10.2906 5 


10. 29034 
10. 29003 


10. 2922158 


| 


. | HEN 


ca ON 
WES: EY 


w 
57 


10.291 59 56 


55 
54 
53 
52 
51 


[eu 


— —— ä—4e, —— 


9.64442 
9.64468 
9.64494 
9.64-519 
9.64 54-5 


9.95304 
9.95298 
9.95292 
9.95286 
9.95279 


9.69138 
9.69170 
9.69202 
9.09234 
9.69266 


10. 307 34 


9.64571 
9.64596 
9.64622 
9.64647 
9.64573 


9-95273 
9.95267 
9.95261 
9-95254 
9.95248 


9.69298 
9.69329 
9.69361 
9.69393 
2.52425 


10. 30862 
10. 30830 
10. 30798 
10. 30766 


9.94924 
9.94977 
9.94911 
9.94904 
994898 


9.65952 
9.65976 
9.66001 
9.66026 
9.660 50 


9.71028 
9.71059 
9.71090 
9.71121 
221153 


10. 28972 
10. 28941 
10. 28910 
10. 28879 
10. 28847 


10. 30702 


10. 3057 19. 66099 


10. 30639 
10. 30607 


10. 30575 


9.66148 


9.94891 
9.94885 
9.94878 
9.94872 
9.94865 


9.66075 
9.66124 


9.66173 


9.71184 
9.71215 
9.71246 
9.71277 
9.71308 


10.28810 
10.2878 5 
10.287 54 


| 


50 
49 
48 
47 
46 


45 


46 
43 


10.28723/42 
10,28092,41 


9.64698 
2119-64724 
9.64749 


319-64775 
9.64800 


9.95242 
9.95236 
9.95229 
9.95223 
9.95217 


9.69457 
9.69488 
9.69520 
9.69552 
9.69584 


10. 30543 
IO.JOF12 
10. 30480 
10. 30448 
10. 30416 


9.66295 


9.94858 
9.94852 
9.94845 
9.94839 
9.94532 


9.66197 
9.66221 


9.66246 
9.66270 


971339 
9.71370 
9.71401 
9.71431 
9.71462 


10. 28661 
10. 286 30 
10.28 599 
10. 28 569 
10.28 538 


9.64826 
9.64851 
9.64877 
$19. 64902 
9.64927 
3019-04953 


9.95211 
9.95204 
9.95198 
9.95192 
9.95185 
9.95179 


9.69615 
9.69647 
9.69679 
9.69710 
9.69742 
9.69774 


10. 3038 5 
10. 30353 
10. 30321 
10. 30290 
10. 302 58 
10. 30226 


9.66319 


9.66368 


9.66392 
9.66416 


9.66441 


9.94826 
9.94819 
9.94813 
9.94806 
9.94800 
9-94793 


9.66343 


9-71493 
9971524 
971555 
9.71586 
9.71617 
9.71648 


| Co=ſin. 


Sine. 


Co-tan, 


Tang. 


Co-ſin.| Sine. 


[Co- tan. 


10. 28 507 
10. 28476 
10. 28445 
10.28414 
10.28383 


Tang. 


10.283 52 


40 
39 
38 
37 


— 


36 


For 63 Degrees. 


1 


For 62 Degrees. 


þ "PE... 


— 


1 — O 
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375 


LOGARITHM SINES, TANGENTS, &c. 


For 26 Degrees. = 


Sine, 


Co-fin. 


Tang. 


Co-tang. 


—— 


Sine. 


For 27 Degrees. 


Co-fin. 


Tang. 


| 


Co-tang. 


9.64953 
9. 64978 
9.65003 


9.95179 
9.95173 
9.95167 


9.95160 
54/9951 54 


9.69837 
9.69868 


9.69774 


9.69900 


10. 30226 
10. 30195 
10. 30163 
10. 30132 
10. 30 100 


9.66441 
9.66465 
9.66489 
9.66513 
9.66538 


9.94793 
9.94786 
9.94780 
9.94773 
9.94767 


9.71771 


9.71648 
9.71679 
9.71709 
9.71740 


10.28352 
10.28321 
10. 28291 


10. 28260 
10. 28229 


9.95148 
9.93141 
9.95135 
997729 
9.95122 


9.69932 


9.69995 
9.70026 


9.70058 


9.69963 


10. 30068 
10. 30037 
10. 3000 5 
10. 29974 
10. 29942 


9.66 586 


9.66562 


9.66610 
9.66634 
9.66658 


9.94760 


9.94747 
9.94740 
9-947 34 


9-94753 


9.71802 
9.71833 
9.71863 
9.71894 
9.71925 


10.28198 
10.28167 
10. 28137 
10. 28106 
10. 28075 


40 9.05205 


419.6523 
49. 6525 


439. 6528 


13 9.9530619.95091 


9.95116 
9.95110 

995103 
9.95097 


0 
609 
1 


9.70089 
9.70121 
9.701 52 
9.70184 
229215 


10. 29911 
10. 29879 
10. 29848 
10.299816 
10. 29785 


9.66682 
9.66707 
9.66731 
9.66755 
9.66779 


9.94727 
9.94720 
9.94714 
9.94797 


22422. 72078: 


9-719 53 
9.71986 
9.72017 
9.72048 


I0.28045 


10.27983 


10.27952 
[0.27922 


10. 28014 


459.6533 
29.6535 

47 9.9538 
oF 6 540 
22 6543 


119.95084. 
69 95078 


19. 95071 
69.9506 5 


4219. 25889 


9.70247 
9.70278 
9.70309 
9.70341 
9.70372 


180.2978 
10. 29722 
10. 29691 
10. 296 59 
10. 29628 


9.66803 
9.66827 


9.698 51 
9.66875 


9.66899 


9.34694 
9.94687 
9.94680 
9.94674 
9.94667 


9.72109 
9. 72140 


9.72201 
9.72231 


9.72170 


10.27891 
10.27860 
10.27830 
10.27799 
10.27769 


50 9.6745 
51 9.6548 


639.6553 
Sg. 


559.6558 


0 2 3.5570 


$2.9. 65506 
65556 


69.6 550 5 
$719. 65630 
5 9.6365; 
99. 65680 


7509. 925052 
19.930469 
995039 
995033 
9.95027 


1 


9. 70404, 
9.70435 
9.70466 
9.70498 
9.70529 


10.295906 
10. 29565 
TO. 


10. 


9.66946 
29 5349.669770 
10. 29 50209. 66994 
2947109.67018 


9.66923 


9.94660 
9.94654 
9.94647 
9.94640 
9.94634 


9.72202 
9.72293 
9.72323 
9.72354 
9.72384 


10. 27738 
10. 27707 
10. 27677 
10. 27646 
10. 27616 


1/9.95020 
995014 
9.95007 
9.950⁰0¹ 
994995 


$19.94988 


9.70560 
9.70592 
9.70623 
9.70654 
9.70685 
A ol ee? 


9.94627 
9.94620 
9.94614 
9.94607 
9.94600 
9.94.59 


9.72415 
9.72445 
9.72476 
9.72506 
9.72537 
9-72567 


10.2758 5 
10.275555 
10.27 524. 
10.27494 
10.2746} 
10.272433 


| Co- fin. 


"Tram 


Co-tan. 


81 ne. 


Ta ng. 


Co-tan. 58 


For 63 Degrees. 


F or 62 ma 


2 eln on 


— ——— 9 — 3 — * 
ann — — w—_ — — — — 
—— —„—-— ho - N * 

* 


3 — 8 


= ns —— CO CEE Seen ner _— — — _ gas 
EEE 3 
* r 2 hn HOES « Cogan og - - 
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= 2 r — 
"= 2 c — 
"6 — Ag > 0D WRT FF 
*— — _ — 1 — 
* C 2 * — = yy „ 4 : * — 
2 — : 


—— 
—— 


tt nn — I oor oak 


5 —— — 


* 


3 ** 
. 


| 


376 


LOGARITHM SINES 


5 


THE YOUNG SAILOR'S SURE GUIDE, 


T A B L E. 


III. 


, TANGENTS, &c. 


For 28 Degrees. 


8 


For 29 Degrees. 


9 


— 
Ll 


& 


. 


Sine. 


9.67161 
9.6718 5 
9.67208 
9.67232 


9.67280 
9.67303 
9.67327 
9.67351 


9.67398 
9.67421 


9.67497 


9.67256 


9.673749: 


9.6744 519. 
9.67468 


Co-fin. 


. |Co-tang. 


9.9459419.72 557 
9.94537 


10.2743? 
10.27492 
10.27372 
10.27341 
10.273171 2 


9.72872 
9.72902 
972932 
9.72963 
222 21 


Fog oe e 
oo wn +Þ 


— 


9.67516 
9.67539 
9.67 56219. 
9.67586 
199. 67609 


9.94472 
9.94465 


9.9449219-73023 73023 


9.73054 
9.73084 
9.73114 
9.73144 


20 


N ERR: 


9.67633 
119.67656 
9.67680 
9.67703 
9.67726 


9.94458 
9.94451 
9.94445 
9.94438 
9.94431 


9.73175 
9.73205 
9.73235 
9.73265 
9.7329 5 


10. 27280 
2750/10. 272 58 
.72780/10, 27220 5 2 
9.7281110.27189 

53309. 72841 10 27159 
10.27128 (9.68784 
I10.27098$j|9. 
10. 270680. _— 


10.27007 
10.2697 9.68897 


10.2682 5 


71 9.94182 
9.94175 
9.94168 
59.941617 
9.941 54 


Co- ſin. 


Tang. 


9.74375 
9.74405 
9.74435 
9.74465 
9.74494 


Co-tang. 


10. 2 562 5 


10785525 
10.2556 j 


10.2535 
10. 2 5 500 


10. 27037 


10. 26945 
10.269169. 
10.268869. 
10.268 56 


994147 
9.94140 
9.94133 
9.94126 
9.94119 


9.74524 
9.7454 
9.74583 
9.74613 
9.74643 


9.94112 
9.94105 
9.94098 
9.94091 
9.94083 


9.74673 
9.74702 
9.74732 
9.74762 
9.74791 


10. 25476 
10. 2 5446 
10. 25417 
10.253837 
10.253537 
10.25327 
10. 25298 
10 25268 
10. 2 5238 
10. 2 5209 


9.94076 
9.94069 
9.94062 
9.94055 
9.924048 


9.74821 
9.74851 
9.74880 
9.74910 
9.24939 


10.251745 


10. 25149 
10. 25120 
10. 25090 


10. 26795 
10.2676 5 
10.2673 5 
10.267059. 


O 00 — 


9.67750 

9.67773 
4 67796 
9.67820 
9.67843 
9.67866 


9.94424 9.73326 
9.94417 
9.94410(9.73386 
9.94.404.\9.7 3416 
9.94-397 
9.94-390 


9.73356 


9.73446 


10. 266749. 
e561 ; 
10.26614| 
10. 26 584 
10. 26554 
10. 26 524 


9.94041 
9.94034 
9.94027 
9.94020 
9.94013 


9.74969 
9.74998 
9.75028 
9.75058 
9.75087 


10. 2 5061 
10. 25031 
10. 2 5002 
10. 24972 
10. 24942 
10. 2491336 


9.94005 
9.93998 
9.93991 
9.93984 
9.93977 
9.93970 


9.75117 
9.75146 
9.75176 
9.75205 
9.75235 
9.75264 


10. 24883 
10. 248 54034 
10. 24824033 
10.247952 
10. 24765031 
10. 247 36050 


Co-:ſin. 


Sme. 


9.73476 


Cortan. 


| Tang. 


. l Sine. 


Co- tan. 


| Tang. 


For 61 Degrees. 


— 


For 60 Degrees. 


* 


ſ SS 


we» 
Ly 


CHD. 


AND SCHOLAR'S BEST INSTRUCTOR. 


TABLE 


III. 


LOGARITHM SINES, TANGENTS, &e. 


$77 


1 


For 28 Degrees. 


For 29 Degrees. 


8 


IETNE 


— 0 


2 WI VA. ww 


5 $a to 


Sine. 


9.67866 


9.67890 
9.67913 
9.07930 
9.67959 
9.67982 
9.68006 
9.68029 
9.68052 
9.68075 


Co-ſin. 


9.94376 
9.94369 
9.94392 


9.94390 
9.94383 


Tang. 


— 
— 


Co-tan go 


9.73476 
9.73507 
9.73537 
9.73507 
9.73597 


10.26524 


10.26493 
10.26463 


Sine. 


9.69279 


10. 264330969301 
10. 2640309.69323 


9.692340. 
9.69256 


Tang. 


Co- ung. 


mT 


9.94-356 
9.94-349 
9.94342 
9.94335 
9.91328 


9.73627 
9.73657 
9.73687 
9.73717 
9.73747 


10. 26373969 345%. 


10.263430 9.69368 
10.2631319.69 390 
10.2628319.69412 
10.262 5319.694340. 


9.68098 
9.68121 
9.68144 
9.68167 
9.68191 


9.94321 
9.94314 
9.94307 
9.94300 
9.94293 


9.73777 
9.73807 
9.73837 
9.73867 
9.73897 


10. 262239. 694 56 
10. 2619319.69479 
10.261631ʃ9.69 501 


10.26133119.6952.3 
10.261039. 69 545 


9-93369 


9.7 $441 


19-7 5529 


9.7 5204 
975294 
975323 
9.75353 
19.7 5392, 


9.75411 


10. 24706 
10. 24677 
10.246472 


10.245 59 
9.75470 
9.75500 
10.244 7T 
10.24.442 
10. 24412 
10. 24383 
10. 243 53 
10. 24324j/19 


9.75558, 
9.75588 
9.75617 
9.75047 
9.75676 


9.68214 
9.68237 
9.68260 
9.68283 
9.68305 


9.94286 
9.94280 
9.94273 
9.94266 
9.94259 


9.73927 
9.73957 
9.73987 
9.74017 
9:74947 


10. 260739.69 567 
10. 26043 9.69 589 
10.2601 3}9.69611 
10.25983969633 
10.259531(9-09655 


9.93802 
9.93855 
9.93848 
9.93840 
9.93833 


9.75705 
9.75735 
9.75764 


10.24295 
10. 2426 5 


10. 24236 


10. — 


10.246r8, 
10. 24539125 


10.24530|23 
10. 24500 22 


30 


29 | 
28 


26 


Tl 
24 


| 


21 


20 
19 
18 
17 
16 


15 
14 
13]. 
124 


10. 24207 
10.2 178 


9.75793 
9.75822 


9.08328 
9.08351 
9.62374 


9.68397 
9.68420 


9.94252 
9.94245 
9.94225 
9994231 
224224 


9.74077 
9.74107 
9.74137 
9.74166 
9.74196 


10.2592 39.569678 


10. 25893 
10.2 5863 
10.258834 
10. 25 804 


9.69700 
9.69722 
9.69744 
9.69765 


9.93826 
9.93819. 
9.93811 
9.93804 
9.93797 


9.75852 10.2448 


9.75939 10. 24061 
9.75969 10. 24031 


9.08443 
9.68466 
9.68489 
9.68512 


9.68534 


9. 68557 


9.94217 
9.94210 
9-94203 
9.94196 
9.94189 
9.94192 


| 


9.74226 
9.74256 
9.74286 
9.74316 
974345 
9:74375 


10. 25774 


10.2 5744 


10.25714 
10. 25684 
10.2 5655 


Fes. 1 


10.2562 5 


9.09787 
9.59809 
9.69831 


9.698 53 


9.69875 


19:59597 


9.93790 
9.93782 
9.93775 
9.93768 
9.93760 
9.93753 


9.75998 10. 24002 
9.76027 10. 23973 
9.760 5610. 23944 


9. 7588110. 24119 
9.75910 10. 24090 


6 


11 


10 


9 
8 


7 


5 
a 


9.76086 10.23914 


9.76144 19. 245 561 


Co- ſin. 


Sine. 


Co- tan . 


Tang. 


[Co- ſin. 


Sine. 


| Co-tan ; 


9.76115 19. 2388501 


: 


Tang. 


For 61 Degrees. 


For 60 


Degrees. 


* 


— 


Ah 
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LOGARITHM SINES, TANGENTS, &c. 


| 18 Degrees. For 31 Degrees. 


| Sine. Co- ſin. Tang. Co-tang. ] Sine. [Co- ſin. Tang. Co- tang. 


9.698979. 937530.76 144/10. 238 569. 711849. 93307. 77877 10.22123 
9.59919ſ9.937469. 7617310. 238279. 712059. 93299 9.779610. 2200459 
9.699410. 937399. 7620210. 2379809. 71226 9.9329109.77935/ 10,2206 5 
9.6995309.93731.762 31010. 237699. 7 1247.932849. 7796310. 2203757 
9.699849. 937249. 7626110. 23739 2 212689. 932769. 77992 lo. 22008 50 
9.700069. 937179. 76290010. 23710 9. .7128919.93269]9.78020[10.21980|55 
9.7002819.9370919.76319110.23681 19-71310 9.9326119.78049[10.21951154 
9.7005019.9370219.76348110.23652[9.7133119.93253/9.78077[10.21923153 
9.70072[9.9369519.76377110.236231,9.7135219.9324619.78106|10.2189452 
92009300. 93682 9. 2640610. 235949. 7137 39.9 32389.78135(10.21865 51 
10. 7011 59.936809. 7643 5 10. 23 56 59. 7139409. 9323009. 7816310. 218375 
119.70 1379.936739. 7646410. 23 5369.714140. 932239. 7819210. 21808049 
129.701 599.9366 509.7649310. 23 5079. 7143 59.932 159.7822010. 217 80048 
39.701809. 936 5809.76 52210. 2347809. 714 569. 932089.78249 10.217517 
149. 702029. 936510. 76 55110. 23449 9: 7147719.9320019.78277110.21723146| | 
1 5%. 702249. 936439. 76 580/10. 234200 9.714989.93 192.78 30610. 2169445 
169.7024 50.936369. 7660910. 23391 9. 7151909.9318 509.7833410 21666044 
1179.702679. 936289. 76639 10% 9.715399.931779.7836 310.2163743 
1189.702899. 93621. 76668010. 233329. 71 5609. 931699.7839 110.2160942 
199.7031009. 936140. 7669/10. 233030% 7158109.93161.7841910. 21581041 
270332. 605 9.7672 510.2327 5 5 716029. 931549. 78448 10. 21552040 
| 9.7035319-9359919-767 54110. N 9.716229. 931469. 7847610.21524 4 
| [-219-70375|9-9359119.75783110.232171:9.71643(9-9313819.78505|10.21495|3 
1 39.703969. 93 5849.781210. 2318809. 7 16649.9313109.78 53310. 214677 
2 7041819.9357719-76841110.231509Þ9.7168519.9312.3/9.78 502 10.21438136 


| Th 9.7044019. 9:93569 9.768701[10.2313oſig9.7170519-9311519.78590|10.21410[35 
2609. 7046109. 93 56209. 7689910. 231010). 717269. 93 10809.78618 10.213824 
1 $27 25 7048309. 935 549.7692810. 2307209. 71747931009. 7864710.21353 4 
i 2819. 70 504.9. 93547 9.769 57 10. 230439. 717670. 930929. 78675 3 4 
if 29,9-7052519-9354019.76986110.2301419.7178819.9308419.78704110.2129015" 
1 30, 9.7054719.9353219.77015110.2298 5I19.7120919.9307719.78732|10.2120013 
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LOGARITHM SINES, TANGENTS, &c. 


AND SCHOLAR's BEST INSTRUCTOR, 


TA ., 


* 


For zo Degrees. 


For 31 Degrees. 


A | 


{tl 


eu 


Sine. Co-fin. 


—_— 


Tang. 


— 


Co- ſin. 


Tang. Co- tang. 


35 


WI WI 2 Wa 
12 — 0 


3 
Ea 


36 
38 


37 9.70697 
39 


9.7054719-9353219-77015 
9.70 56809.935259.77044 
9.7059019.9351719-77073 
9.93510 9.77101 


9.70611 


9.706 3390.93 5029.272130 


9.706 549.9349509 ˙77159 
9.7067 59.934879 .77188 


9.70718 
9.70739 


9.9348019.77217 


9-9347219-77246 


9.93465 


9.77274 10.2226 


10. 22870 
[10.22841 
10.22812 
10. 22783 
10.227 54. 


20975755 


41 
42 


143 


9.70782 
9.70803 
9.70825 


+4 


9.70846 


9.9345719+77303 


9-9345019+77 332 
9.9344219-77301 


9.93435 
9.93427 


9.77390 
9.77418 


9-93077|9-787 32 
9.9306919.78760 
9.93061 
9.9305309.788 17 
9.930469. 7884510. 21155 
9.9303809. 7887410. 21126 
9.930309. 7890210. 21098 
9.930229. 789 3010. 21070 
19-9301 59.789 59 

9.930079. 7898710. 21013 


10. 21268 
10. 21240 
9.738789|[10.21211 
10.21183 


10. 21041 


45 
46 
47 
48 
4 


| 


9.70867 
9.70888 
9.70909 
9.70931 
9.70952 


9.93420 
9.93412 
9.93408 
9.93397 
9.93390 


9.77447 
9.77476 
9.77505 
9.77533/10. 
9.77562 


992999979015 
9.92991 
9-9298319.79072 
9.929769. 79 100. 20900 
9.929689.79 12810. 20872 


10.2098 5 
10.20957 
10,20928 


9.79043 


© 
51 
52 
53 


s 1 


5 
55 
bo 


57 
58 


359 


{ 


69 


9.70973 
9.70994 
9.71015 
9.71036 
9.71058 


9.933829.77591 


9.93375 
9.93367 
9.93360 
9.93352 


9.77619 
9.77048 
9.77677 
9.77706 


10.22409]19.72218 
10.22381119.72239 
10.22352119.72259 
10.2232 3#/9.72279 
10.2229441|\9.72299 


9.929609. 791 5610. 20844/01 
9.929529.7918 500.2 
9.929449.79213 10. 20787 
9.929369.79241 
$19.9292919.79269 


| 


10.20731 


10. 20815 


10. 207 59 
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9+9292119.79297 
9.9291319.79326 
9.9290 59.793540. 20646 
9.928979. 79382010. 20618 
9.928899. 794100. 20590 


10. 20703 
10. 20674 
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| 00 


9-71079 
9.71100 
9.71121 
9.71142 
| 

9.71163 
9.71184 


993345 
9.93337 
9.93329 
9.93322 
9.93314 
9.93307 


9.77734/10. 2226619. 72320 
9.77763 
9.77791 
9.77820 
9.77849 
9.77877 


10. 2223719. 72340 
10.222099. 72360 
10.22180119.72381 
10.22151 (9-72401 
10.2212309.72421 


9.928829.79438 
9.92874. 7946610. 20534 
9.9286619.79495 
9-9285819.79523 
9-9285019.79551 


9.92384219.79579[10.20421 


10. 20562 


10. 20 505 
10. 20477 
10. 20449 


Co-ſin. 
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Sine. e Tang. [Co: ſin. 


| Sine, 


3 Tang. 


F or 59 Degrees. 
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THE YOUNG SAILOR'S SURE GUIDE, 


T-A-B:L K 


III. 


LOGARITHM SINES, TANGENTS, &c. 


For 32 Degrees. 


For 33 Degrees. 


28 2 8 o LAN 


10 


Sine. 


9.72421 
9.72441 
9.72461 
9.72482 
922382 
9.72522 
9.72542 
9.7236? 
9.72582 


Co-fin « 


Tang. 


9.92842 
9.92834 
9.92826 
9.92818 
9.92810 


9.79579 
9.79907 
9.79535 
9.79663 
9.79691 


10. 20393 
10. 20365 
10. 20337 
10. 20309 


Co-tang. Sine, 


Co:ſin. 


Tang. 


Co-tang, 


10.20421119.73611 


9.73630 
9.736 50 
9.73669 
9.73689 


9.92359 
9.92351 
9.92343 
992335 
9.92326 


9.81252 
9.81279 
9.31307 
9.81335 
9.81362 


10. 18748 
10. 18721 
10. 18693 
10. 1866 5 
10. 18638 


9.92795 
9.92787 
9.92779 


9.726029. 92771 


9.9280319.79719 


9.79747 
9.79776 
9.79804 
9.79832 


10. 20281 
10. 202 53 
10. 20224 
10. 20196 
10. 20168 


9.73708 
9.73727 
9.73747 
9.73766 
9.73786 


9.92318 
9.92310 
9.92302 
9.92293 
9.9228 5 


9.81390 
9.81418 
9.81445 
9.81473 
9.81500 


10.18610 
10.12582 
10. 18555 
10.18 527 
10. 18 500 


9.72623 
9.72643 


9.72683 
9.72703 


9.92763 
9.92755 


9.726630 92747 


992739 
292731 


9.79860 
9.79888 
9.29916 
9.79944 
9-79972 


10.2014.0 
10.20112 
I0.20084 
10. 200 56 
10. 20028 


9.73805 
9.73824 
9.73843 
9.73863 
9.73882 


9.92277 
9.92269 
9.92260 
9.92252 


9.92244 9.81638 


9.81528 
9.81556 


9.81583 
9.81611 


10.18472 
10.18444 
10. 18417 
10. 18389 
10. 18362 


[SSS | »qxorarh 


9.72743 
9.72763 
9.72783 
9.72803 


9.7272319-92723 


9.92715 
9.92707 
9.92699 
9.92691 


9.80000 
9.80028 
9.80056 
9. 80084 
9.80112 


10. 20000 


10. 19972 
10.19944 
10.19916 
10. 19888 


9.73901 
9.7 3921 
9.7 3940 
9.73959 
9.73978 


9.92236 
9.92227 
9.92219 


9.922119.81748 


9.92202 


9.81666 


9.81693 
9.81721 


9.81776 


10.18334 
10. 18307 
10. 18279 
10. 18252 


10. 18224 


9.72823 
9.72843 
9.72863 
9.72883 
9.72902 
9.72922 
9.72942 
9.72962 
9.72982 
9.73002 


9.73022 


9.92683 
9.92675 
9.92667 
9.92659 
9.92651 


9.80140 
9.80168 
9.80195 
9.80223 
9.80251 


10. 19860 
10. 19832 
10. 19805 
10.19777 
1.19242 


9.73998 
9.74017 
9.74036 
9.74055 
9.74074. 


9.9219419.81803 


9.92186 
9-92177 
9.92169 
9.92161 


9.81831 
9.81858 
9.81886 
9.87913 


10. 18197 
10. 18169 
10. 18142 
10. 18114 
10. 18087 


9.92643 
9.92635 
9.92627 
9.92619 
9.92611 
9.92603 


9.80279 


9.80335 
9.80363 
9.80391 
9.80419 


9.80 307 


10.19721 
10. 19693 
10. 1966 5 
10. 19637 
10. 19609 
10. 19581 


9.74093 
9.74113 
9.74132 
9.74151 
9.74170 
9.74199 


9.92152 


9.92136 
9.92127 
9.92119 
9.92111 


9.921449. 81968 


9.81941 


9.81996 
9.82023 
9.82051 
9.82078 


10. 18059 
10. 18032 
10. 18004 
10. 17977 


10.17949 
L0.17922 


Co-ſin. 


Sine. 


Co-tan. 


Sine. 


Tang. 


Tang. [Co-ſin. 


; For 57 Degrees. 


For 56 Degrees. 
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AND SCHOLAR'S BEST INSTRUCTOR, | 381 
T A N Ln . 


LOGARITHM SINES, TANGENTS, &c. 


_— 


For 32 Degrees. T For 33 Degrees. 


Sine. | Co-fin. 


Tang. Co- = Sine. 8 Co- ſin./ Tang. Co- tang. 


—— — 


9. 73022 9.926039. 80419 10.79 587 9.741899.921119. 8207810. 17922 
9.730429. 92 595 9. 80447 10. 195 5309.742089. 921020. 8210610. 17894 
9. 7306119. 925879. 8047410. 1952609. 742279. 920949. 82133010. 17867 
9-73081/9.92<79 9.80502 10. 19498 9.742469. 920869.82161½10.17839 
3+ 9-73101 23101 9.9271 92571 9.8053 80 5 3010. 19470 2. 7426 59.920779. 821880U10.17812 


359. 731210. 9.92563 9. 9.805 58 10. 194429. 742849. 920699. 8221510. 1778 5 

30 9. 73140 9.925559. 80586 f0. 19414 9.743039. 9206009. 82243010. 17757 
37 9. 731609. 925479. 8061410. 193869. 7432209. 920529. 8227010. 17730 
380. 731809. 92 53809. 8064210. 19358 9.74341 9.920449. 8229810.17702 
39 9. 9-73299.9.92 53019. 30669110. 193371119.74360 9-9203519-82325 10. 17675 


4219+ 7321909. 92522 9. 8069710. 19303 9. 74379092027 9.82352 10. 17648 | 
4119-73239, 9-92 514 9.80725110.192751:9.7439819.92.018[9.82380]10.17620 
4209.732599. 92 506%. 807 5310. 192479.7441 79.920109. 8240/10. 17 593 
439.73278 9.9249809. 8078110. 192199. 744369. 92002. 82435 10. 17565 
4419-7 329319.92490[9.80803110. 1919209.24455ʃ9.919939-82462 (10.12 538 
{4519-73318[9.92482[9.80836[10.191641\9.74474|9-9198519-$2489}10.17511 
4519-73337|9-9247419-80864[10.1913619.74493[9-91976|9-82517110.17483 
4719-73357|9-9246519.80892110.19108119.7451219.9196819.82 54410. 17456 
48.733779. 924579. 8091910. 1908109.74531.919 599. 82 57110. 17429 
4919-73396{9.9244919.8094-7]10.19053119.74549/9.9195119.32 599/10.17401(11 
5019.7 3416/9.9244 119.8097 5 10. 1902 59. 745689.91942 9. 82626010. 173741 
519.73435/9.9243309. 8100310. 189979.745879.919349. 82653010. 17347 
529.7345 59.9242 59. 81030010. 189709. 74506 9.919259. 82681010.17319 
53.9 .73474/9. 924169. 8 1058010. 189429. 74625 9.91917 9.827080(10.17292 
| 54/9-7 349419-9240819.81086[10.18914ſ9.74644\9.91909|9.82735|10.17265 
55 .73514/9. 924009. 8111310. 188879.74662 9.919009. 8276210. 17238 
50/9.7353309.9239209.8 1141/10. 188 599.7463 19.918920. 82790010. 17210 
579.7355309.9 2384.811690 10.188 3109.747009.918839.82817/10.17183 
589.7357209.923 769.8119610. 188049. 747199.9187 5%. 82 844/10. 17156 
599. 7359109.923679. 8122410. 1877609.747379.918669.82871010.17129 
6009.236110. 923599. 812 52 10. 187489. 747 569.918 579.8289910. 17101 


—_ 


S|Co-fin. Sine. [Co- tan. Tang. Co- ſin.] Sine. R Tang. 


BEG = SO 
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For 57 Degrees. : ll For 56 Degrees. 
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THE YOUNG SAILOR'S SURE GUIDE, 8 


TABLE III. 


LOGARITHM Nan TANGENT S, &c. 


* 


For 34 Degrees. 


F or 35 Degrees, | 


3 
49: 24831 


Sine. 


[Co- ſin. 


Tang. 


Co- 


- tang. 


Co-fin. 


| Tang. 


* 


Co. tang. 


795 74756 
150 74775 
219- 74794 
9. 74812 


9.74943 
9.74962 
9.74980 


319-74 999 
14228017 


9.75036 
9.75054 
9.75073 
9.75091 


1919-75110 


9.75128 
9.75147 
9.75165 
9.75184 
9.75202 


9.91857 
9.91849 
9.91840 
9.91832 
9.91823 


9.82899 
9.82926 
9.82953 
9. 82980 
9.8 3008 


9.91815 
9.91806 
9.91798 
9.91789 


_919-74924(9-91781 


9.83035 
9.83062 
9.83089 
9.83117 
9.83144 


9.91772 
9.91763 
9. 7 
9.91746 
9.91738 


9.83171 
9.83198, 
9.83225 
9.832 52 
9.83280 


10. 
10. 
10. 
10. 
10 


10. 
10. 
10 
10. 


| 


10. 


10 
10. 
10. 
10. 
10. 


171010. 
17074 
1704 


170204[9. 
26493] 
1696 5%. 


16938009. 


1 


1688319. 
168 56 


16829 


16802 


16775 
16748 


16720 


9.91729 
9.91720 
9.91712 
9.91703 
9.916806 
9.91677 
9.91669 
9.91660 
9.91651 


9.83307 
9.83334 
9.83361 
9.83388 


IO, 
10. 
10. 
10. 


9.8341 5010. 


16693} 
16666 
16639 
16612 
1652 5 


9.83442 
9.83470 


9.83524. 
9.83667 


2 


9.75221 
9.75239 
9.75258 
9.75276 


9.75313 


9.75294 


9.91643 
9.91634 
9.91625 
9.91617 
9.91608 
9.91599 


9.83578 
9.83605 
9.83632 
9.83659 
9.83686 
9.83713 


9.83497 


10. 
10 
10. 
10. 
10. 


16558 


165 30 


16 503 
16476 
16449 


10. 
10. 
10. 
10. 
10. 
10. 


16422 
16395 
16368 
16341 
16314 
16287 


9.76021 


9.91337 
9.91328 
9.91319 
9.91310 


9.91301 


9.84523 
9.845 50 
9.84576 
9.84603 
9.84630 


9.91292 
9.91253 


859.91274 


9.91266 
9.91257 


9.84657 
9.84684 
9.84711 
9. 24-738 
984764 


10.15477 
10. 1 54 50 


10. 15424 


10.15397 


10. 15370 


ID 
IO, 
10. 
10. 
IO, 


15343 
15316 
15289 
15262 
15236 


9.75039 
9.76057 
9.76075 
9.76093 
9.70117 


9.76129 
9.76146 
9.76104. 
9.76182 


9.76218 
9.75236 
9.76253 
9.76271 
9.26289 
9.76300 
9.76325 
9.76342 
9.76350 
9.76378 
9.76395 


9.91248 
9.91239 


519.91230 


9.91221 
9.91212 


9.84791 
9.84818 
9.84845 
9.84872 
9.84899 


IO, 
10. 
10. 
10. 
10. 


15209 


1 
15128 
15101 


15182 


9.91203 


9.91155 
9.91176 


9.76200{19.91107 


9.91158 
9.91150 
9.91141 
9.91132 
9.91123 


9.91105 
9.91096 
9.91087 
9.91078 
9.9069 


9.91194 


9.91114 


9.84925 
9.84952 
9.84979 
9.8 5006 
9.85033 


10. 


10. 
10. 
10. 
10. 


15075 
15048 
15021 
14994 
14967 


9.35059 
9.85086 
9.85113 
9.85140 
9.85166 


9.85193 
9.85220 
9.85247 
9.85273 
9.8 5 300 
9.85327 


10. 


10. 
10. 
10. 
10. 


14941 
14914 
14887 
14860 


1.14824 


10. 
10. 


14807 
14780 
14753 
14727 
14700 
14673130 


10. 
10. 
10. 


Co- ſin. 


Sine. 


Co-tan. 


Tang. Co- ſin. 


Sine. 


Co- tan. | 


Tang. 


— 
1 
$4 


For 55 Degrees. 


— 


For 54 Degrees. 


— 


—— — 


— 
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+. A III. 
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——⏑———— . oa x le on LC 1 : * 
: — 
* = a — 
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LOGARITHM SINES, TANGENTS, &c. 


E 
n 


For 34 Degrees. * For 35 Degrees. 


ls 


| b | 
Sine. |Co-fin.| Tang. [Co-tang.|| Sine. ea än. Tang. Co- tang. 


3959.910699. 853270. 14673 
9.910609. 8 53 54 1.246462 
199.9105109. 85380 10. 14620½8 
9.910429. 8 540710. 1459327 
9.9103319.85434|10.14.566 20 


9.9102419.8 54.60 10.1454 25 
9.91014.8 8487/10. 1451 324 
9.9100 50%. 85 514/10. 1448623 
9.909969. 8 5 540 10. 1446022 
5419-9098719.$5567[19-14433'21] 
12-9097819.85594 10. 14406 20 
9.909699. 8 552010. 143800194 
9.90960). 8 5647.10. 14353018 
43.7555 19.9148609. 84065 9.909519. 8567410. 1432617 
449.7 5 5699.914779. 84092 9.909420. 8 5700. 14300 16 
45/7558 79.914699. 8411910. 1588 19.766609. 90933. 8 572710. 14273015 
469.7 560 59.914609. 8414610. 158 5409.766779. 909249. 8 57 5410. 14246014 
479.7 56249. 9145109. 8417310. 15827. 7669 59.9091 59.8 578010. 14220013 
48.9.756429.91442 9.84200 10. 158009. 767129. 909069. 8 580710. 14193 
49 9-7566c19-914-3319-$4227]10.15773 9.767 309. 908969. 8 58 34/10. 14166 
90 9.75678 9.914259. 842 5410. 157469. 7674809. 908879. 8 5860 fo. 14140 
519.7 56969.9 14169. 842800. 157209. 7676 5,9. 908789.8 5887/10. 14113 
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TAB LE Iv, 
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N. B. 1. The above Table is only given for every five Minutes, but 
the intermediate ones are eaſily obtained. The Meridional Minutes 
are the ſame as the natural, till you come to 52 30“; only one more from 
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thence to 72 54'; but two more from thence to 90 29', and but three 
more to 100 27. From thence to 110 22', four Miles muſt be added 
to the Minutes for meridional Parts, and five Miles till you come to 
120 8“; and ſo on. But, 


2. When the Difference anſwering to each 5 Minutes is only 5, for 
the intermediate Minutes add as many Mercator's Miles ; if it is 6, 
for one and two additional Minutes add one or two Mercator's Miles 
but if 3 or 4, then add 4 or 5 Miles reſpectively. Theſe will for the 
moſt Part extend from the Equator to 37 Latitude or more. When 
the Difference is 7 meridional Miles, add 1 for the firſt additional 
Minute, 3 for the 2d, 4 for the zd, and 6 for the 4th ; but if it is 8, 


then add 2 for the 1ſt, 3 forthe 2d, 5 for the 3d, and 6 for the 4th. Theſe 


Differences will for the moſt Part ſerve for Latitudes leſs than 529, 
Again, if the Difference is 9 Mercator's Miles, add 2 for the iſt, 4 for 


the 2d, 5 for the 3d, and 7 for the 4th ; but if 10, then 2 Miles muſt 


be allowed for each intermediate Minute. Theſe will for the moſt 
Part reach to the Latitude of 600. For any additional Differences, 
proportion for the intermediate Minutes as above obſerved ; tor as theſe 


will only be wanted for Iceland, Greenland, Hudſon's or Baffin's Bay 


Ships, with the Coaſt of Norway, we may be excuſed from being farther 


particular, 
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110 Land's End 4 30 50 616 5 [Bembridge | | 0 
11 Penzance, or e I | . 
mr Mount's | | ditto. 10 150 30 40 % x 
WHY Bay -;-- © 15" eo 50 - 5. 15-50 Cowes, N. of | 1 
1 Lizard Point 5 30 49 57 |5 15 ditto 10 30 50 46 f 20 |. 
175 Falmouth 5 30 co 8 {5s 2 [t. Helens 3 f 
1 Deadwan's | Road 9 of 50 43 1 0 \ 
1 3 Head {is 40 50 14 4 52 [Spithead Do. 9 30] 50 48 |1 n b 
. St. Michael's“ Portſmouth 11 15 50 47 |1 6 

AER near Looe 5 400 5o 18 {4 32 Chicheſter . 
11 Ram Head 5 45 50 19 4 20 [ Harbour 1 30] 50 47 ff 0 

1 Eddiſtone Is 30 50 8 4 2 The Owers | 9 15 50 39 o 45 

Wed Plymouth 6 0 50 22 4 16 [Shoreham 9 45] 50 51 |o 20 - 
oh Prall Pt. 8. I Brighthelm- 3 

Wert | of Devon 6 10| 50 15 13 58 || fone 9 55] 50 50 ſo 

115 Start Point 6 100 50 9 3 51 |BcachyHead| 9 55 50 44 |o 

15 Dartmouth 6 30 50 27 3 43 [Haſtings 10 15] 50 52 ſo 

tel 7 Torbay 5 15 50 28 3 41 Rye 10 o| 50 57 ſo 

Wd 0 ExmouthBar 6 30 50 38 3 35 Dungeneſs 9 45 50 52 |0 

„ Lyme Regis 6 45 50 40 3 5 Dover 10 30 51 8 1 

„ | Bridport 6 45; 50 40 |2 55 JS. Foreland 10 30] 51 12 [1 

1 | Bill of Port- | =; Deal: © e n 14 | 

9 * land 7 1% 50 31 z 35 [[Downs 10 300 51 25 |1 

„ Weymouth 7 30 50 38 2 35 [Ramſgate 10 300 51 20 [1 

4 TW ö 

180 St, Alban's | | J. Foreland 10 3o| 51 25 |! 

1 Lea 8 2 5035 2 5 VMargate 11 ol 61 26 

. 


AND SCHOLAR'S BEST INSTRUCTOR, 


f 415 „ 
| 5 W. Lat. Long. H. W.] Lat. Long. 
/DES vi H. M. D. M. D. M. | Hl. M.] D.M. D. NM. 
vir ani The Nore 12 ol 51 34 |» EU DO! 48 33 1 46 

WE |Sheerneſs [12 0 51 31 ſo 45 [Avranches 6 of-48 41 % 23 

R. Medway. | Granville | 7 of 48 50 |: 37 

W | & Chathamſo 45 51 25 ſo 31 [Coutances 6 o 49 3% 27 
Tr land; [Graveſend |x 30 51 23 ſo 20 [Cape de la | 
m Green. London, R. „ erley f. This 12 Ol 49 45 |1 57 
= s a . 
e e 
N B. 1. The Current in Midj| following 
— Thad between the Engliſh andj| belong to | 
| French Coaſts, runs N. E. an Hour England o 3of 49 7 z 11 
— nada Half after High Water; but Guernſey I.“ | | 
| 5. U from four Hours to four and a Half, & Sark I. 1 30 49 30 2 52 
-——J of Dungeneſs, and four Hours in Alderney & | 
1 55 the Downs. Off the Lizard, and from] Caſkets [12 of 49 48 2 15 
11 52 thence to the Eddiſtone, it runs three Cherburg 7 30 49 38 |r 38 

; Hours after High Water, as it does C. Barfleur y 30 49 40 1 17 
1 49 off Portland; but it only runs tweſ|Bayeux 49 16 ſo 43 
Hours and a Half off the Start, though Caen 9 ol 49 11 lo 22 
it continues three Hours and a Quar- Seine River | | 
1 39 ter off the Iſle of Wight. On thej| Mouth 9 of 49 30 3E 
Suſſex Coaſt, it only runs an Hour Havre de | Ris 
*7 39 and a Quarter in the Offing, after] Grace 9 of 49 29 {oO 6 
High Water. hy St. Vallery | | ag 52 0 40 
1 2. The Variation of the Compaſs 3 x 10 30 49 55 1 4 
on the Weſt, South, and Eaſt Coaſts Abb Vil 4 $2 22:13 37 
| ot England and Ireland is, in 1790, 5 "Nh - JO I 717.00. 
? 3 about 259 Welt ; but one Degree and Can Gre 1 304.50 44 13. 37: 
| 1Halt leſs about the Orkney and Shet- Ga e Criſnez 12 30 50 50 [x ,35 + 
En land Iſlands. It increaſes weſterly G7 Vol 72 30 30 55 5 
| |about one Degree in five and a half 374velne [11 43 51 2 7 
1 0 8 Dunkirk o ol 51 2 [2 22 
1 11 3 1 
1 3 1 y >: 
2. French Coaſt from Breſt and Je e , * 1 On 9 
x. 04 Uhant up the Channel to Dun- — — wn ING 
0 45 kirk. fed Dy Ha A Fe, 
Oo 20 as before of 50 
H. W. Lat. | Long. Cape Cent. p | g — 1 s | 
5 5 | H. MI D. NI. D. M. wall 4 30 50 10 [5 55 
0 201 Breſt 3 45] 48 23 |4 31 WIõSt. Ive's Bay| 5 o 50 85 27 
o 41 Abbreviak | 4 3c} 48 32 4 20 Hartland Pf“ | 
o 46 Uſhant 4 3c] 48 285 5 nearBarn-| L Wat: 
oO 59 | St Matthew's oy "v4 1 87 4 33 51 6 4 40 
1 18 „Lights 48 20 4 48 [Lundylſlandſ 5 15 51 20 [4 9 
1 25 St. Paul de | Boggy Point 5 20| 51 10 4: 72 
1 25 Leon 4 ©: 48 41 4 o King's Road, | | fi; 
1 lle de Bas, | | Briftol 6 40j 51 29 [2 45 
1 25 „ nearit 3 45 48 45 [3 55 Briſtol 6 45 51 29-J2 35 
1 29 dt. Brieux | 48 31 |2 43 [Swanſea (S.“ | | | 
11 St. Maloes 6 ol 48 39 2 2 Wales) | 6 ol 51 40 [4 30 
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1 * H. Wi Lat. Long. H. W.] Lat. | Long. 
1.1 H. M.] D. M. D. M. H. M. D. M. D. M. 6. 
. Caldy I. near | | Cromer 7- 01-33 $49.81 = - 
15 Tenby 5 15 51 33 | 5 19 Boſton Har- by 
1 Milford Ha- bour 6 © 53 10 [o 20 1 
41 ven Light Dudgeon . 
1 | Houſe 5 15 51 45 j 5 20 I.1ghts 8 of 53 20 | 1 10 * 
fl Small'sLight| Spurn Head Wo) 
. Houſe 5 15 51 45 | 5 31 Lights 5 30] 53 38 | © 22 
Ut StBride'sBay| 6 ©o| 51 48 | 5 23 [Bridlington 5 | | 
„ St. David's _— . $3: 48] 54 74% 1 Ro 
e Head 6 of 51 55 | 5 27 [Flamboro | N jg 
1 Newport 7 of 52 o| 5 12 Head 4 of 54 80 ; E | 
Wh.  [Bardſey Ile] — 5 Filey Ledge, 2 WM 
| LHR (N. Wales)] 8 30 52 58 | 5 5 || or Bridge 3 54] 54 130 0 
TAN, Carnarvon | 8 3o| 53 6 | 4 35 [Scarborough 3 45] 54 18 | o ;5W I 
11 Holy Head Robinhood's| 7 
"FR N. Point | 9 45 53 23 | 4 45 |} Bay 3 ol 54 25 o 13 bo 
| Skerries Lt. | | Whitby 3 0 54 30 | © 55 8. 
1304 | Houſe, N. Tees Mouth| 3 of 54 36 o 57 "x 
40 End of Hartlepool 3 of 54 40 1 1 | 
|. Angleſeyl] 9 45] 53 24 | 4 49 [Sunderland 3 gol 54.55 15 La 
. Cheſter Baro 30] 53 103 12 [[Tinmouth | 
4 Liverpool [rx 15 53 22 | 3 17 Lightsand | | i= 
{080 Lancafter 1 150 54 511 5 Caſtle 3 een — 
Wh Whitehaven |11 15 54 25 | 3 20 Coquet Ifle | 3 of 55 20 | 1.30 
Ml Carlifle [iz 15] 54 5513 5 Sunderandt 5 
9 1 | | Rota 2 30 55 3511.37 Ca 
Ws {1 ef aples Is. 1 3 | 
1 4. Ditto, along the German Ocean, Holy Iſland 1 — + 2 D 1 | $ 
{FR |. 6,79 Berwick upon T weed. [Berwick | 2 3ol 55 4 1 55 Po 
Witt King'sChan-'10 30 4 5. Coaſt of Scotland from Ber. 88 
Fu nel along! to avick North to Solway Frith en 
111 | | the Swin 12 of 51'38 | 2 12 BB yp, 72 e 
. Kentiſh | | 1 — W 
„„ Knock, | | | St. Abb's } 
„ Eaſtern- . l Head {| 2 30 55 55 2 1W 82 
14 moſt Sand | May I. Lt. | Ws |. 
„ in this 6 | : Houte 4 30, 55 10 2 42 Be 
16; 0 Channel 10 30 i 35 [Edinburgh 4 30, 55 58 312 . 
„ Harwich 11 15 52 11 [1 13 [Aberdeen o 45 57 6149 Er 
1 ipfeien 1 f I BuchanNeſs. | Lo 
111-40 till] x {© 52 14 0 55 or Peter Head 3 37 29 I 28 
111 Orford Neſs | 9 45 52 17 | x 6 Mull of Can- | BY 
405 Zole Bu 9 30 52 24 | 1 45 tire 10 30] 55 22 | 5.50 F 
. Leoltoff Lt. 15 ö +: FArranl. 11 of 55 30 | 5 50 G 
. | Houſe 52 48 |: Mull of Gal- | P 
1 Leoſtoff 9 45 52 38 | 1 49 loway 11 0 54 39 | - Rep 8B 
5 i} Yarmouth | 9 45 52 55 | 1 35 Eirkcud- x Y | 
J“ Winterton l | 8 bright [iz o} 54 45 3 5 
1 | NeſsLights| 9 53 2 1 17 St. Bees Head | : | P 
1 Foulneſs Lts| 6 45 52 57 o 53 || Light B, 10 45] 84-2 * 
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— H. W.] Lat Long. 
B i 5. Orkney Hande, on the North of | H. M. D. M B. M. 
18 Scotland. e | | 
— Harbour o 52 5510 33 
N HW. L _ Ti ONT: Dingle Ba ; bo $2 56 10 31 
ins 15 2 ag e 3 30 51 55 | 10 41 
pentland | Bray Hea 30] 51 47 10 35 
9955 2 i Skerries T.[12 of 58 36 3 6W Ballingſkel- | 
old Head, or] | lings Bay | 3 15 51 42 | 9 20 
0.44 | 8. Pt. of | Kennere Ri. 3 9 51 37 | 10 19 
| Orkney I. 11 of 58 40 3 5 zheep's Head 3 Oo! 51 24 | 10 7 
0.17 Ronaldſna, | Mizen Head| 3 51 17 | 10 6 | 
| or N. Pt. 3 Cork Harb. 6 30 51 54 | 8 28 
9 5 of ditto 10 30 59 22 1 2 35 [Crook Haven 3 © 51 19 | 10 © 
— NY [Cape Clear | | 
4 7. Shetland Iſlands, Ditto. weſtward | 4 300 51 18 9 9] 
o 5W — | 8 30 NT 1 430 Seven Heads| 3 0 51 36 8 27 
„r fo aa of Frames + fg 
0 55 8. Pt. of the | of Biſcay. 
O57 Shetland Uſhant I. as | 0 | a 
1 Iſles 3 0159 54 | 755 before | 4 30] 48 28 | 5 5W 
8 | Lambo Neſs, | Breſt, as be- | 
or N. Pt. | fore 3 45 48 23 | 4 31 
of ditto | 4 0/61 15 2 11 [Penmark Pt. 3 0 47 50 4 25 
Fo 5 ar 77 CET Fe 2 201-47 17.1 3-9 | 
5 8. Coaſt of the Jſie of Man. antz of 47 13 | 1.34 
— * fe of Re Iſle : 0 46 15 | 1 34 
1.37 Calf of Man |10 30] 54 1 | 4 43Wſ||Rochelle 3 45 46 9 1 10 
4 Douglas 10 30] 54 7 | 4 29 [Rochfort | 4 15 46 3 59 | 
1 45 | Ramlay Bay|io 30j 54 17 | 4 26 ||Bourdeaux 15 42 50 0 35 
. Point Ayre 10 30] 54 25 | 4 26 |Bayonne 3 ol. 43 29 | 1 30 
Yew Peel Hill 10 30 * 12 4 40 12. Coaf of Ex e Portugal 
rith on 9. Cooft of Ireland. in the Atlantic Ocean. 
| C. Tinas 13 043 51 | 5 52W 
9 Wa aterford | C. Ortegal | 3 0 43 47 | 7 39 
2 laren 5 O 52 7] 7 47 WC. Corunna 3 ol 43 56 | 9 10 
dalteesRocks| 5 30 52 77 5 IC. Finifterre 3 15] 42 52 | 9 17 
5 Dublin Bay | 9 15 53 21 | 6 6 Bayonnal. | 41 45 9 6 
3 Belfaſt 10 0 54 435 57 [Oporto, or A 
: Rathlin Iſle [10 15 55 20 | 6 41 orto Pt. | 3 15] 41 10 | 8 27 
2 Entrance off IC. Roxent |x of 38 46 | 9 30 
1 28 Londonderry] | Liſbon 2 15 32 42 | 9 10 
| Lough | 7 30. 55 12 | 7 35 [Rock of Do.] 2 10} 38 45| 9 35 
$50 Broad Haven 7 o 54 6 [10 43 [Cadiz | 4 30 36 3x | 6 12 
5 50 4 Head 7 o 53 20 [10 45 [Gibraltar o o 36 55 22 
den Nea 8 33 ee 12. Canary and Atlantic Lee. | 
5 3 or Mouth} Canary I. N. | | 
. of River 28 | E. Pt. 3 ol 28 13 [18 39 
3 5? Shannon | 3 45 52 23 [10 19 [Fayal Town | A, 
3 43 | FaſtnetRockl 3 0 52 13 | 9 57 Azores) | 2 201 38 32 [28 41 
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by - — i pat > 
— b —— — ? oy a — 
T — — 4 E . — 2 . : 
1 * — ——ů— r Ie Y 
l l - I} 2a; - 2 7 — 
* - - — ” — Q e l 2 - 
4 * * 2 = - wo op — - 1 ; = q — 3 - — => of hd 
ea tet FH Oar ep HH ee or HR UE 5 * 


— - 
— 
= — * 
D ee Mc 
1 a 2 - 


#8 


Ps H. W.] Lat. | Long. 1 8•6 Lat. [ Long. 
| HH. M. D. M. D. M.“ H. M.] D.M PI 
Goree J. (A- Ditto W. Endſio 15 62 48 75 Ty 

kriegs) 1 30/74 40 Nj17 25 WIC. Walſing- 

FO. | | 5 | 2 12 0 5 39 [77 51 
Madeira) 2 4j32 38 17 I iggs 12 Of 62 45 78 
11 | Mansfield : I . 

N. Pt. 7 0032 55 (63 28 N. End 12 of 62 40 [78 © 
Ditto, St. | Do. S. End 12 ©| 61 35 81 46 
George's | 7 e(3z 45 |63 35 [C. Pembrokeſiz of 62 51 [$2 19 

— 1 rag > 
e 12 0 62 20 83 30 

13. Coaft of Holland, , Flanders, &c. . 33 
Oftend 12 ©] 51 14 | 2 56 Ef|_ ampton 12 ©] 62 10 86 10 
The Brill | x 3o| 5x 55 | 3 57 [Churchill R. 7 20] 58 48 4 7 
Antwerp | 6 2 51 13 4 23 Port Nelſon 8 
Rotterdam | 3 o 51 56 | 4 28 Shoals 7 20] 57 35 [9212 
Amſterdam | 3 of 52 23 | 4 45 Hay River | LF: 201 07, 30:4... 
The Texel 1-7. 20} 53 514 38 227 
Embden 12 15 85 137 10 15. enen, &c. 
Hamburgh 6 of 53 34 | 9 50 
Bremen 6 of 53730 | 8 55 [C. Norman 9 o 51 39 [55 58W 
Gravelines | o of 50 59 | 2 8 [Anchor Pt. 9 9 51 15 56 47 

{Hague $ 1) 52 4. | 4 27 St. 1 6 of 47 32 52 26 

Nieuport [12 of 51 8 | 2 45 Que ec 7 30 46 55 (69 1 
North Cape | 33 | 

(Lapland) 3 © FI 10 125 37 16. Coaſt of Tabu, or North 
Archangel | EE America, &C. 

(Kula) of of $4. 34 38 55 F ——— 
TRIES C.ChegnaRto "y E 45 25 fer 550 
| anſo 45 16 100 55 
14. Hudjon's s * and Straits, Port Canſd 3 ol as mito 53 
2 Reſolution 7 ©, 61 29 6 5 15 Sandwich 
Button'sliles | 6 500 60 47 65 16 Bay 9 of 45 8 61 40 
Lowe's Sa- | | Anapolis q 2 
vage I. | 9g o 61 48 66 20 Royal 10 Of 44 47 165 48 

Terra Nieva| 9 500 62 4 |67 7 Cape South- | 
Saddle Back| ampton 10 ©| 44 46 |62 18 

Iſland 10 of 62 7 |68 13 [Halifax Har- . 
Great Bear I. 12 o 54 34 79 56 bour 8 o 44 36 63 28 
Ice Cove 10 of 62 20 [69 5 [|CharlotteBay| 8 o| 44 34 63 55 
Baker's 5 | C. Sambro' | h J 

Dozen 11 of 57 © Light Ho. 8 ©| 44 30 163 32 
GreatSavage]ſ |  IBreyerlIſland| 9 30| 44 19 66 25 
J., Iſland {ro of 62 25 [50 o JC. Mary 9 of 44 10 66 12 
North Bluff [10 of 62 30 [71 10 | Trinity - oi. | 
God's Mer- Ledge |9 o 44 5 66 19 
| cies 10 of 62 28 [79 48 [C. Toboque 9 0 43 48 66 6 
Saliſbury I. II of 63 29 [76 52 [Port Camp- : 

TR * X | bell, or TOM 

7. End |r0 6 J Roſewa 8 45 43 40 
C. Charles, "v2 1'7 VO C. Sable d | 8 of 43 24 65 39 
E. End 10 151 62 4 74 20 [Seal Iſland | 8 45| 4325 (65 56 
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IH. W.] Lat. | Long. H. W.] Lat. Long. 
H. M.] D. M. D. M. 5 H. M.] D. M. | D. M. 
AnnLight Ohitahoo I. 
1 10 ofdz 51 70 9 (Pacific O.)] 2 3009 55 88139 6W 
ton 10 O[42 25 | 70 37 Reſolutien | | 
w York 9 [40 43 | 74 15 || Bay (Ohi-| 
antucket | tahoo I.) 2 30] 9 55 [139 9 
B Shoals 9 o[40 10 | 68 59 [Venus Point: | 
ape May | 8 45135 58 | 74 56 || (OtaheiteI.)|1o 38017 29 [149 36 
untern 11 0035 6 | 75 51 [Duſky Bay | 
Henry {1x 036 57 | 75. 56 (NewZea- | 
Lookout 10 0134 22. | 76 49 land) 10 57145 47 166 18 E 
narlesTo. | | Charlotte | 
Light Ho.] 7 0133 42 | 80 45 Sound (do.) 9 ol4i 6 [174 14 
ort Royal, Chriſtmas | 
Georgia | 7 032 6 | 81 19 Sound 
harlotte Terra del 
Harbour, > Fuego) 2 30055 22 70 3 
Florida 8 oſz6 40 | 82 37 PPudyoua (N. 
Seychelles : Caledonia) 6 30j20 18 [164 41 E 
(E.Indies)| 5 3oſ4 37 S| 55 38 E Tanna (Pa-| | 1 
mſterdam cific Ocean) 3 0019 32 [169 41 
I. (Pacific | IMuſketto - 
Ocean) 8 30[21 9 [174 46 ] Cove 
hamaneno | (Green- | 92 1 
Harbour land) 10 15164 55 NI 52 57 
(ditto) [12 2016 45 [51 38 [St. Helena | 
— Ifland] | ( 15 didid 
(ditto) | 2 027 6 [109 47 2 and „ 2 1 ff $5 $1: 5.49; 
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TaßLE XI. Of the LATITUDES and LONGITUDES of 


PLAcEs, where the VARIATION of the MacnerTicai of 
NEEDLE has been obſerved. | 


It is W. where not otherwiſe marked. | | 
| = | 2 Var. Lat. | Long. 1 
| | DM | DM. BM. 5: 
2 of Brazy S. (Greenland) 24 4 50 9N I o 3 55 

Cape Cold, N. End of Charles 1. - 19 5 79 : 10 5 F | 

Hacluit's Headland - 18 40 79 49 10 41 | 
Cloven Cliff — — 19 24 79 43 9 51 Barr 
Muffin Iſle . - | — 19 13 | 30 19 11 15 Mo! 
Black Point — — 15 10 42 78 28 118 33 Fore 
Table I. one of the Seven „ 9 33 80 57 20 29 [Lew 
Smeerenburg RW. 1-29 32 79 44 11 43 180 
Dunkin's I. 5 vo ogel Sound - 19 47 79 42 | 9 54 [Dirt 
Burgeo Ifles (in ILL N 24 0 47 36 57 AN Dun 
Anchor Point — 125 30 51 15 | 56 47 Laer 
Cape St. Gregory TR 5 23 40 a9 23 58 23 Fife 
Cape St. George - 9 8 20 48 28 ⁴¾ 59 7 Wel 
Cape Ray - - - 1 6 4737 59 15 (81 
Fortune Head = — 19 30 47 6 55 50 Roc 
Cape Canſo (America; 16 15 435 16 bo 55 l00 
Sable Iſland, E. Point „ 44 8 60 o Ric 
Sandwich Bay - - | 15 10 45 8 | 61 40 Kin 
[Cape Southampton - 14 53 44 46 | 62 18 He 
Halifax Harbour | 15 o | 44 36 | 63 28 Pitt 

Cape Sambro' Light Houſe - | 


14 3s 44 30 63 3 MI 


Charlotte Bay — 14 20 | 6 Dun 
| Port Campbell, or Noc — 13 * 24 - 63 - EA 
Cape Sable = - - | 12 15 43 2 65 36 | 1 uf 
Seal Iſland = - 12 o | 43 2 65 56 | We 
Cape Toboque 5 12 45 43 48 66 Nie 
Breyer Iſland — «< | 12 15 44 19 66 25 | Wie 
Anapolis Royal 8 » | 517 5 44 47 65 48 lot 
Cape Chegnacto — - 14 40 | ac 25 | 64 517 * 
Cape Henry - 5 615 36 57 75 56 _ 
[Cape Hatteras - - 3 46: 75 31 = ] 
St. Auguſtine 5 „ 5 OE 29 50 82 26 Dur, 
Cape Canaveral Sho. - » { x oE}2820 [| $05 + 
Cope e . , 530E [25 44 [$037 
Dry Tortugas Shoals — 6 40 E 24 15 83 32 1 
Cape Sable (Florida) 5 oE 24 57 | $149 A 
Charlotte Harbour — | 12 30 E 26 40 82 37 p CV 
(Spirita Santo 4 5oE 18 o | 83 35 = 
[PareellerFll (Straitof Malacca E Indies) 2 30 W 3 15 8 100 57% io 5 
Cape St. Sebaſtian (Eaſt Indies 26 o 22 4x | 34 25 Lair 
B. C. Auguſtine (I. of Madagaſcar) 25 0 23 35 | 43 16 As 
Cape St. Vincent = J 243 26 2 30 | 42 58 un 
Cape St. Andrew's 2 3 J 22 50 16 35 | 44 1 Ban 
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TABLE XII. 


or the VARIATION are preciſely known. 
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Of the LATITUDES and LONGITUDES 
of PLACES, where neither the 'T1ME of Hicu WATER | 


| 


— 


B : 


— 


1. Coaſt of England, eee | | Lat, Lon 5 
Ireland, Ic. and Iſles ad- = xD: * 
„ | Skelling Rocks 51 40 fro 42 
| J | | Are e 51 58 flo 9 
| n+ Brandon Head Bay| 52 10 [10 2 
| | ns | Long, Harry Head : -# 15 [10 18 
| f J. 1 J. D. NL. a 
| | I — Zlack Rocks 53 55 io 52 
e Yardng 51 6| 4 29 Donnegal Bay 54 30 8 50 
Morte Point 51 13 4 55 [Pape Telling 54 389 28 
Foreland Point 51 6 4 29 Tory Iſland 55 98 55 
U. ewis's S. Point | INarth Cape 55 15 8385 
(Scotland). 56 48 | 7 59 [Mouth of the Banr | 
Dit to N. Point 58 37 6 59 River 55 10 7 22 
Dungſba Head | 58 45 | 3 11 Carrickfergus Bay 54 45 | 6 15 
Tarhet Neſs 57 59 | 3 4T [Quimper (France? 47 58 4 7 
\Fife Nets 56 15 2 42 Vannes 47 392 46 | 
| Weſt Faro Iſlands Croiſic 47 18 2 32 
(Shetland) 62 0 6 35 I|Qleron Iſie 46 3 125 |} 
Rockal (which Luſon 467111 
loo like a Hay | Angers 47 28 0 39 
Rick) . |. 57 32 119-35 [Aunllac 44 55 | 2 27 
Kinlale, the Ole bb C. Prior (in Spain) 43 38 8 30 
Head (Ireland) 51 31 8 52 [Ville del am 1 
Ditto, Harbour J 51 35 | 8 51 Portugal) 41 11 | $ 25 
Youghall 4 51 52 [8 22 N (in ditto)] 39 209 37 | 
D. ingarvon ay 52 1 7 50 Ca e. St. Vincen! | 9 
Cernfore Point 52 11 | 6 56 in ditto) „ 
i. Rocks 52 11 ö 59 O. Trefalgar (ir | 
Vexford Ba 52 21657 26 10 $ 
e Head” 52 52 | 6 44 3 ö 3 3 . } 
Wicklow Lt, Ho.| 52 58 | 6 | 
Codlingridge Puoys 3 3. 3 2. Cooff Yf the Mediteridndav, 
Hoth Light Houſe| 53 22 | 6 45 | — "x 
I. ambay Iſland | 5328 | 6 45 Lat. Long. 
St. Patrick's I. 53 35 6 40 8 D.MjD.M. | 
Drogheda Bar 53 44 | 6 47. Malaga (Spain) | 36 42 | 4 5 
Du ndalk Bay 53. 57:4} 6 47 . de Gates 36 401 
Carlingkord Bay 54 © 6 42 [Carthagena 21 
Newry 5185 | 6 47 CP oePaul 38 15 | © 
Strangford Bay | 54 17 6 20 [Alicant | 38 35| © 
Mew Light Houſe] 54 41 | 6 9 [Cape St. Martin | 38 46 © 
I. arn Harbour 54 53 6 19 es | 39 35 0 
(Phe Maids off Do. 54 58 | 6 17 [Barcelona 41 262 
Lair Head 55 15 6 35 [Perpignan(France) 42 42 2 
bort Ruſh 55 i „ r 
Dan Manus Bay 51 28 0 6 || 2eziers - 43.21 | 3 
Bantree Bay 51 26 [lo 7 [Cette 43 24 | 3 
Cow and Calf 5x 22 [o 35 Narbonne 43-21 | 3 
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422 THE YOUNG SAILOR'S SURE GUIDE 
| Lat. Long. Lat. Long, 
| b. NM. P. M D. M. D. M. 
Montpellier 43 37 N 3 53E¶Tortoſa 35 4\[36 15 
Agde | 43 19 | 3 28 || Tripoli 34 48 [36 o 
Arles 43 41 | 4 38 [Joppa; or Jaffa [32 45 35 55 
Taraſcon 43 48 | 4 40 [Jeruſalem _ 131 51 135 20 
Marſeilles 43 18 | 5 22 {|4lexandiia(FEgypt)[zz 1x 30 16 
Aix 43 32 | 5 26 [C. Ruſata (Bar- | | 
Toulon 132 7 337 bary) 132 41 (21 20 
Nice (in Italy) 43 42 | 7 17 [C. Meſurata 132 21 {16 12 
Antibes 43 23 7 Tripoli 132 54 [13 5 
{Genoa, or Gene 44 25 8 36 [Suſa 35 53 10 29 
_ [Leghorn 43 28 10 25 [Cape Bona 37 3 [0 59 
{Civita Vecchia 142 $ 11 4.6 Tunis 36 50 [IO 12 
Rome 41 54 |12 29 [Bona 37 5 [8 14 
{Naples 440 51 14 14 [Seven Capes 137 15 |6 55 
C. Spartevents [37 55 16 40 [[Gigeri 37 14 {6 10 
C. Colonne 38 56 7 56 [Cape Tidclles, or 
Gallipoli 440 23 18 18 elly's 37 15 4 13 
. C. St. Maria de | Algiers 136 50 2 13 
Lucia 39 45 [18 55 [Cape Tenes 136 45 [145 | 
Ancona 43 38 13 30 [Oran | 36 2 | 21 | 
Rimini 444 4 12 34 Cape Tres Forcas|35 30 2 9 W 
Venetio, or Venice 45 26 {12 4 Ceuta 35 54 | 4 50 
Zara (European | Tangier 35 52 5 30 
J. Turkey) 44 30 6 30 ⁴ — | : © 
Raguſa 42 10 |18 45 3. Hands of the Mediterrancan. 
Cataro 42 47 19 12 — | 
La Valona 40 35 21 10 © ; 36 oN| 2 22 E 
Lepanto 38 20 22 37 [Formentaria 38 33 1 10 | 
C. Caglia, or Ma- [[[vica 38 50 | 1.34 | 
{ tapan 36 33 22 36 [Majorca 13929 2 30 
C. St. Angelo 36 32 23 51 [Minorca 39 51 3 55 
Athens 38 58 24 © Sardinia, 4X To- ; | 
C. Colum, or Co-| lare, or S. End 38 40. 19-71 
lonne 37 45 24 37 ||Ditto, C. Repera- | 
C. Martelo, the 8. | do, or N, 141 10 | 9 45 
Pt. of Negropontſz 7 [24 58 [Aſmaria 41 3 | 8 43 
Salonica 40 4x [23 8 [Corſica, 8. End, 
C. Monte Sancto 40 26 24 57 or Bonifacio [41 24 9 41 
Gallipoli 40 53 27 15 [Pitto: N. orC. Corſoſaa 56 | 9 45 
Conſtantinople 41 1 28 54 Capria 43 3 10 12 
C. Barbador, or Liboa, or Elba 4 45 10 35 
Barba (Aſiatic M. Chriſto 42 17 10 55 
Turkey) 39 30 |26 25 Palmoralla, or Pa- 133 
IsSmyrna J 38 28. 127 19 meria 41 3 |13 © | 
C. Barbernola, or Ionza „ Ki 0-113: 
Blanc 38 9 26 27 [Iſchia, or Eſchia 40 34 [13 30 
Epheſus 33 1 27 48 [Liiſſa | 43 6 16 35 
Antiochetta 36 10 36 12 [Agoſta 42 58 7 15 
Iscanderoon, or | Corcola 43 3. Þ7-#F.: 
Alexandretts 136 35 36 20 Strombello 38 58 [15 55 | 
JAntioch 136 2x [36 13 Volcano 38 27 |15 28 | 
Aleppo 135 45 137 0-5 Telicur 38 35 14 L. 
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AS Lat. = 1 1 f. 
| b. M. D. NM. þ5- Coaft in the Sound, Baltic, Sc. 
Allicur 38 36N [14 37 E | Lat. Long. | 
}Uſtica 38 36 [r3 27 D. M. |D. M. | 
Trepano, W. end | I Loll Lights |56 19N|12 38E 
of Sicily 37 57 [13 $ || lfineur 56 3 11 59 
Palermo (ditto) 38 13 45 [Copenhagen 55 41 [12 35 

Ce Paſſero, E. end Landſcroon 155 52 12 47 
of ditto 6 38 [15 35 [Falſterbo Lights 55 25 12 49 
[Meſſina (ditto) 38 38 16 15 [[Uraniberg "14-36-1138 $6: 7 

Syracuſe (ditto) 37 7 [15 40 [Talemer, or Calmar 58 40 16 22 
Pantaloria 36 48 12 25 [Bornholm J55 12 14 35 
Limoſa 35 56 13 6 [Bornholm I. N. Pt. 65 22 14 35 
Lampidoſa 35 34 12 41 [Carlſcroon 56 20 |15 26 
Malta 35 53 14 27 Stockholm J59 21 18 4 
Ouvre Poel, a Rock 35 45 16 31 [Gothland, S. Pt. 56 56 118 29 
Melada 42 52 18 1 [Hernoſand 62 38 17 53 
Corfu 39 42 [29 41 Tornea (Gulph of 
Cephalonia 38 15 20 5 Bothnia 65 51 24 12 
\Zante 37 46 far 9 [Wyburg 50 29 7 
Sapienza 36 46 |21 40 [Peterſburgh 59 56 30 19 
c W = ran $3.95 JL IO. | 
« Illands i rchi Narva e 
1 — Demes Neſs Lights 57 39 22 16 
Tatlo 440 4oN]z5 12 E Koningſberg 54 40 21 48 
Lemnos 39 59 25 32 [Dantzic [54 22 18 34 
Metyline, C. Sygreſzy 15 26 o ||Strae] Sound 54 24 13 5 
Ditto, P. Olivia 38 57 26 55 Lubec 154 4 1 385 
Siatto, or Schate 39 22 23 53 [Anout 56-40 1 55 
Scio, or X10 38 22 26 7 [Leſon 57 4 11 4 
Athens 38 f 23 52 [Gottenburg 57 42 11 39 
Patmos 37 20 26 50 [Riga „ 
Tino 37 35 25 31 |Dogoret Lights 58 56 22 30 
Zio, or Sea 37 37 24 45 [Koxcar Lights 59 43 25 35 
Ferminia, Fermi c Abo (in Finland) eo 27 [22 13 
na, or Termie 3) 24 z4 53 [Helighland, in | I. | 
Serfante, or Sifanto[36 58 25 15 Holſtein 54 17 | 3 58 
Milo 136 40 24 55 PVScaw, N. end of | 
C. St. John, W. Denmark 57 38 10 15 
end of Candia 35 10 23 55 — — . 
C. Solom. E. end I. From the Naze of Norway, 
of ditto 35 © {27 3 || in the North Sea, to Wiegate 
Candia, ditto 35 19 25 18 Þ 6, | | 
C. Rhodes, N. end . eee ee . — 
of Rhodes 336 27 28 23 [Naze of Norway [57 59 N 7 10 E. 
Tranquil, 8. ende. Lerder Lights 58 25 | 9 58 
of ditto [35 52 28 23 |Chriſtiana 59 42 10 2 
C. Baffa, S. W.. | Judder r © 168.25 6 © 
end of Cyprus [34 57 32 18 [||Whit;ng Eye Light:|;g 5 | 6 7 
Cy St, And. E. WE Bommel I. N. Pt.] 59 25 | 5 57 
end of difto 35 31 [34 55 North Bergen 50 10 6 $5 
C. de Gatte, S.| _ Hearle, S. end 60 15 5 56 
end of ditto 34 30 [33 5 [Kate Neſs. 51 25 | 85 
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424 THE YOUNG SAILOR'S SURE GUIDE 
| Lat. | Long. SO | Lat. | Long, 
£ D. M. D. M. D. M. D. M. 
Drontheim 163 26N III 4E Flores 39 34N 31 o 
Ponoi 67 6 136 23 [[Oratioſa 39 2 27 58 
Weroy Iſland 67 43 | 9 10 Tercera 38 45 27 6 
Lefort, S. W. Pt. 68 35 1 7 , Angra 38 39 [27 12 
SamienI. S. W. Pt. 69 35 16 10 [St. George's 38 39 28 © 
Trom Sound I. 69 20 [18 35 Pico, or Pic of 
[Surroy F Azores 38 29 28 2 
Wardhus 70 23 31 7 [St. Michael's 37 47 25 42 
IFiſher's I. 70 27 133 20 [St. Mary's Town[36 57 [25 9 
[Kulduyn]J. 69 34 [35 40 Porto Sando (Ca- | 
[River Kola, en- | Wl. nary I.] 122 58 16 25 
I trance 69 30 [35 30 [Madeira, E. end j32 50 16 31 
Kola 68 52 [33 8 Ditto, W. end 32 30 [17 31 
sweetnoſe 68 7 [39 49 {|Lancaroia, E. Pt. 29 14 13 26 
Crois Ifland 66 25 40 3 [Palma l. „ 23 37 7 
Cape Bona Fortunas o [40 43 - „Taſſacortaſzs 38 1 58 
ICat Noſe | 65 27 [38 25 [Teneriff tie Pic [28 13- 16 28 
[Cape Bars 66 30 [41 45 [Sancta Cruz (Te- 185 
Cape Candinoſe 68 45 (43 10 neriff) 28 27 16 16 
Wiegate Straits, S. | Gomera 28 6 17 8 
Pt. of N. Zembla{6g 30 by 57 ||Ferro, or I. of Feri27 48 |17 46 
N. Pt. of ditto 78 o 169 55 [Salvage's J. 38 12 15 39 
pres * 4 ns * 1 Let V. [ 1 a 28 | I 
2. Conft of Iceland, Greenland, c. We N g | * 
Lites of Ferre, or : | E. of this 28 4 | 
| Farro 62 4N[| 5 * St. Anthony, N. 
{Weſtmonia Iſles 63 28 22 2 E. Pt. {Cape de = 
[Merchant's Forel j63 24 17 10 Neigel, 4:86 0) 
Halhlford G4. 30 [27 25 [St. Vincent's S. Pt. 16 45 2z5 4 
Fur Foreland 166 18 [26 35 [St. Lucia, S. Pt. 16 40 24 40 
Srim's Iſlands 67% 13 [22 37 St. Nicholas, E. Pt. 16 19 24 7 
hale's Beck 65 26 20 37 ile of Sel, 8. Pt. 16 40 23 5 
Bargazer Point 66 20 16 37 [|Ronavifta, Eng“ 
[Sound Royal 66 22 14 35 liſh Road 16 6 22 47 
geren burg, or Joan | ——, S. end 5 57 23 8 
. Main lle 71 10 | 9 19 Iſle of Mayo 15 11 3 
Point Look-out {76 24 15 28E . of St. Jago, E. Pt.i4 54 23 29 
Horn Sound 76 45 13 29 [I. of Bravo 14 45 24 47 
Bell Sound 77 12 |12 40 [Fuego Tl. 14 57 24 28 
| 80 J. 5 
Charles I. BlackPt. 7 30 1 10 | | 
ile er 79 72 12 40 . Southern {lands in the Atlan- 
Fair Forelan 79 18 [io 45 be 3 | 
Hope Tied ore hex os tic and Eoin Ocyans. 7 
Cherry, or Bear Iſſe74 28 [17 55 Ist. Matthew's (A 5 
Aqmiralty Iſle 75 0 [54+ 35 lantic) I 23 «| 6 15W 
8. The Weftern, Canary, Cape de taſcenſion 7 56 1 
Verd, and other Iſlands in the ee 222 
; | | rinces 130 1 9-37. 
Atlantic Ocean. n » 6-1-1 
Lion's Bank 56 40N [17 45 VM Cape Podron 6 05 11 45 
Corvo! WeſternT.) {1 26N} 8 15 
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PIN 2 18 y eee AI IRAs Fs 9 % 1 15 
Ng. We Tat. | Long. FT | Lat. | Long. | Fiji 
I. D. M. D. M. D. M. D. M. Wh 
OW St. Philip's 12 22S | 13 25 Adventure I. (Pa- 25 
8 Triſtian de Cunha 37 10 13 25 cific) 117 58 144 18 E 
6 l. de Picos 24 0 | 16 25 [Ambrym J. 116 1 168 12 
2 I. Martinwas 21 o [18 45 [Annamocka I. 20 16 174 30 0 
ns l. St. Maria 20 © | 18 45 [Apæ l. 16 46 168 27E 
| I. Trinidada 20 30 | 25 35 Auxora I. 113 B ie 7 
0 l. Aſcenſion [20 40 | 28 35 [Cape Colenet (N. Pee; 
P I. Fanando No-| | _ | Caledonia) 20 30 164 56 
9 ranha 3 56 | 32 40 [C. Coronation (do) 22 5 [167 8 
l. Rocas s o | 325 45 [Balabea I. J 20 7 164 22 
5 J. Sabaldes 50 53 | 50 40 [Botany I. (do.) zz 27 [167 17 
T Clerk's Iſlands 55 5 | 34 42 [Erramanga I. 118 46 169 18 | 
I ape Briſtol, Sand- | — „Trai- 3 
5 wich Land 59 2 26 51 tor's Head 118 43 169 20 
0 ICandlemas I. ditto 57 10 | 27 13 [Cape Farewel 40 37 172 41 
d Cooper's Iſle |54 57 | 36 4 [Cape St. George 4 53 153 9 
s Friefland's Peak 59 2 | 26 55 Immer J. [19 16 169 465 
| Montagu Cape 58 33 | 26 46 [Leper's I. 15 23 167 58 
5 Pickerſgill's I. 54 42 36 53 [Nallicola IJ. 116 15 167 39 
3 Saunders's Cape 54 6 | 36 57 [Sandwich C. ditto}j16 28 167 59 
) | Iſle |58 o | 26 38 —Harbour,} 
) Southern Thule 59 34 | 27 45 ditto- | 16 25 [167 53 
[ .Charlotte*sCape|54 32 | 36 12 |— = Iſle r7 41 168 33 
illis's Iſles 54+ © | 38 30 [Tolaga Bay 38 21 1178 34 
Sandwich Bay 54 42 | 36 12 [Turnagain Cape 40 28 [176 56 
Cape North 54 5 | 38 15 |Swilly Rock 43 54 147 3 | 
Cape George 54 17 | 36 32 |Eddyſtone [43 534 1479 
* c. Diſappointment 54 58 | 36 15 [Mewſtone (New | =» 
L | [Cape Buller 53 58 | 37 40 Holland) 43 48 146 25 
WhitſundayIfſland} + N Palliſer, Cape 41 38 175 23 
(Pacific) 19 26 [138 1 [Pickerſgill's Har- ODS 
Q. Charlotte's I. 19 18 [138 9 || bour '- 16547 66 18 
Egmont I. 19 20 138 35 ||Comminl.(S.Sea)|3z: 40 N21 4 
| Duke of Glouceſ- IA inchinbrooke I. 17 255 168 38 
ter's I. 19 11 [140 11 Hervey's I. 19 17 158 48W 
25 Duke of Cumber- Hood's I. 19 26 [138 52 | 
] land's I. 19 18 140 39 Iſland of Pines [22-38 167 38E 
= Prince William Een, Irraname J. 119 37 7 21 | 
kJ Henry's I. 19 © [141 11 Port Madrede dies | | 
11 King Geo. III's I. or „ 19 55 139 9 W 
2 Otaheite, S. E. endſi7 46 [149 14 [Madalena I. 10 25 138 49 
| ,N.W.end{17 30 ft52 5 [Maſkelyne IJ. 6 32 167 59E 
— Duke of York's I. 17 28 [150 21 [[Montagu I. 117 26 168 31 | 
5 Sir C. Saunders' I. 16 28 150 9 [Cumberland Capeſi4 39 166 47 
Wl Lord Howe's I, 16 46 [154 7 Norfolk I. 29 2 1168 10 
Scilly J. 16 28 [174 35 JObevahoal. 9 41 139 2W 


5 Boſcawen's J. 5 50 [175 15 [Ohitahoo I. 9 55 139 6 
k Aug. em, e 15 53 75 18 ||-———, Reſolu- 


| Wallis's 13 18 [177 5 tion Ba 9 55 139; 9 
Adventure Bay, 13 Onatiayo I. 9 58 138 51 
th | New Holland _143 23 1147 zeEIObamaneno Harb. 15 45 |151 38 
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426 THE YOUNG SAILOR'S SURE GUIDE, 
Lat. Long. | e 
D. M. P. M. D. M. 
Iraburgh I. 1 52 8148 6 Cape Blanc 33 4N 
Huahimi I. Ow-] © | [Cape Cantin [32 37 
{| - havre 16 44 151 8 [[ Mogadore 31 27 
Palliſer's . 15 38 146 30 [Saphie 32 20 
__ ]BolabolaT, 16 32 151 52 2 de Gee 30 30 
Palmerſton's I. [18 o 162 57 [Cape Croix 30 38 
Paoom I. 16 30 168 29 E Cape Nun 28 47 
Portland J. 39 25 178 12 [Cape Bojadore 26 12 
Pyleſtaart's I, 22 23 175 41 Cape das Barbas 22 15 
New Hebrides 14 56 167 15E ||Cape Blanco 20 55 
St. Bartholomew's| Senegal 15 53 
I. (ditto) 15 42 167 17 [Cape de Verd I4 45 
Tablelſland(ditto) 5 38 [167 7 IShoals off do. S. Pt. 14 46 7 
Liſburne C. (ditto) 5 4x [166 57 —— N. Pt. 17 30 
Monument 17 14 168 38 [River Gambia en-| _ 
{ Whitſuntide I. 15 44 168 20 trance 13 28 [16 20 
Queen Charlotte's] Cape Rouge 12 15 16 25 
I Foreland 22 15 167 13 [R. de Sierra Leona | 
{Shepherd's I. 116 58 [168 42 entrance 8 22 12 13 
{ [oznkaa, or Ta- __JCape Mount 6 38 | 9 49 
j ookaal. [14 30 145 9gWſ]|Cape Mezurado | 6 12 9 8 
[Tonga Tabu I. 21 9 [174 46 FR. Seſtos entrance] 5 30 | 7 47 
4 „Van Die-- . Cape Palmas 4 18 | 5 30 
man's Road 21 4 174 56 [R. St. Andrew | 
Eaoowe I. 21 24. 174 30 entrance 8 8 42 
i „Eng. Roadſz 1 20 [174 34 [Cape la Ho 5 2 | 321 
Enatum I. 20 10 {170 4 [Cape three Points 4 320 o 
Furneaux I, 17 11 143 7 R. Volta 5 48 1 37 
NMaurua I. 16 26 52 33 Road of Juda, inn 
Miatea I. 17 52 148 6 the Gulph I. of 
Middleburg I. 21 20 [174 34 Benin 6 10 | 5 53 
Reſolution I. f/ 23 141 45 [R. Formoſa, o 
Rotterdam J. 20 16 [174 30 Benin entrance | 6 38 | 4 47 
[Savage I. 92 169 30 [Benin Town 7 62 27 
Turtſe A 19 43 [177 57 [Cape Formola | 4 32 | 8 10 
{Ullateah 15 45 151 31 [New Calaber R. 
Lord Howe's J. 31 36 [159 4 entrance 4 30 | 9 10 
Ball's Pyramid (a : | FOId ditto R. en- 2 
Rock) 31 30 159 8 trance 4 32 10 28 
{Navigator's J. 14 19 [175 23 [R. Cameron en“ 
Port Jackſon, S. AGES trance | 4 o 11 20 
Entrance 33 5 l. Fernando Po 3 8 110128 
N. ditto 33 494 Princes Ille 
© > Fra . | St. Thomas's I. 
vatory 33 524151 167 * 7 . o 42 [8 25 
3 N . . -ape St. John 111 (10 33 
10. Coaft of Barbary, Guinea, 3 . 
1 c. in the Atlantic. on the Equator | o o 10 45 
Cape oparicl [35 42N} 5 55W Cape Lopaz Gon- 
Larache 35 11 10 Ro o 50 8 10 18 
Sellee A 6 43 | . Annabona 1 26 $ . 
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AND SCHOLAR'S BEST INSTRUCTOR. 427 
at. Long. Lat. | Long. | 
VV P. NI. D. M. D. M. 
C. St. Catharine | 2 98 10 38 E Melinda 2 538 42 10 EI 
Majumba, or Alva] _ | R. Formoſa | 2 30 [42 25 | 
entrance of Bay | 3 15 f 12 [R. Rouges 2 2 4 25 
Cape Padron 5 55 12 53 [R. Magadoxa 1 57 Ni47 22 
Town of Congo | 6 6 13 25 [C. Das Baſſas 4 50 49 38 
Cape Ledo 9 30 3 5 P. Orſui 10 % [55 8 
Zenguela 12 8 12 34 [C. Guardafoy 11 45 52 12 
Cape Negro 16 2 f 10 [Aden 13 2 (46 23 
Bay of Conception, | Straits of Babel- 
or Gulph of St. mandel, entrance 
Thomas entrancel24 42 [13 $ [of the Red Sea [12 45- 43 45 | 
Cape Voltas 28 55 |15 438 [Mocho 13 19 44 10 | 
Bayof St. Helena, C. Azab 12 42 42 23 
or St. Martin 31 42 [17 28 I. Sabagar 15 0 lia 28 
Daſſen Iſland 133 25 8 2 [C. Rat 11 45 e 7 |. 
— 5 litands Dahlac 15 30 39 45 | 
11. Coaft of the Continent in the Suaken 19 33. [136 5 |} 
Eaft Indies, from the Cape. Judda 21 29 139 22 
| | Macca 20 35 30 335 
C. of Good Hope 34 298 |18 23 EC. Noſe 23 50 35 5 
Hope Town 33 56 18 23 [C. Caoſir 25 20 34 © 
Cape Hanglip 34 16 118 44 [Mount Sinai 29 30 [33 15 
Falſe Bay 34 10 |18 33 [Sucz 30 2 32 16 
Cape Falſe 34 16 8 44 [Cape Fartaſn, or- 
Hout Bay 34 3 18 19 ortauch N. E. 
Cape Laquillas 34 44 20 27 entrance of the 
C. Baſſas or Baxas(34 26 22 25 Red Sea 15 30 52 25 
Logoa Bay 33 25 125 40 [Cape Morbat 16 45 |55 25 
R.St.Chriſtopher's|32 47 |27 33 [Cape Raſalgate [22 16 [60 © 
Point Natal 31 50 27 33 [Cape Marha 18 30 % 55 
St. John's River 31 45 [33 10 [Maikate „ l e 
Bay of Natal 29 25 [33 5 [C. Mozandum, or| | | 
R. St. Lucia 28 20 [30 45 Muſeldom, en- | 
C. Fumus 18727-1380 trance of Perſian 155 
Algoa Bay, St. | Gulph 26 17 56 20 
Mary's 25 48 [31 5 [G. Ormus 27 5 56 25 
[River Manica 23 31 31 57 [Gombaroon 27 15 556 7 
C. Corientes 24 O 34 45 [l. Kiſhme 26 29 35 40 
. Bazarutto 21 55 34 39 [Congo 26 45 55 20 
Sofala zo 29 33 25 Ifland Cayen 26 30 53 55 
E. Cuama 18 14 36 5 [{Ifland Samake 26 16 49 5 
Angoſha, or An-“ | _ F'tland Baharea 26 40 (48 45 
OXAa _ 16 30 38 35 j|Kadhema 28 16 47 55 
Aulambique 15 18 [40 48 [Baſſora, or Baſra 30 30 [47 58 
ot. Lazarus Bank|[i2 8 41 15 Cape Bardiſtan 28 o 52 © 
C. Delgada 10 10 41 7 [Mouth R. Eu- 
Quiloa 18 40 39 53 phrates _ 30 49 143 30 
Monſia Iſlands 7 36 [40 40 [Cape Nabon 27 36 |51 53 
Zenzibas Iſlands | 6 55 [49 5 Cape Jaſquez |25 36 57 15 
Pemba Iflands 4 32 [40 40 [Cape Goadel 24 25 64 © 
Mombas 3 50 [4r 23 Cape Mohanzo. 24 25 67 10 | 
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428 THE YOUNG SAILOR'S SURE GUIDE, 
Lat. Long. ||, Lat. | Long, 
D. M. D. M. | D. M. | D. NM. 
Kaſha 23 55N,70 57 E¶Martabau Gulf 16 15 N 96 5 E 
M. Indus R. Tatta 24 50 68 21 [Marghi 11 59 | 97 10 
G:ant's Point 22 10 68 19 ||Jankſelon $ 0 | 96 55 
Dui Point 20 40 69 40 [Pulo Pinang 5 30 98 40 
G. Gambaya 22 20 |71 22 [Straits of Malacca 2 9 95 0 
Surat 21 10 72 22 [Malacca "2.73 1 
Daman 20 20 72 1 ||Banguey (Peak 
Cape St. John 20 0 71 25 in ditto nn 
Bacain 19 32 [71 55 Point Romania 117 104 21 
Bombay 18 57 72 38 [SG. of Siam 9 30 101 55 
Rajapore 17 4 72 40 [Cape Patina 7 1 [100 25 
Caimſer's Bank 16 25 71 40 Cham 12 45 100 25 
Coral Bank 16 o j71 40 [Siam, Judia, or! | 
Elizabeth Bank 16 59 71 © Juthia 14 18 [100 50 
Burnt Hlands 15 50 73 30 Mergui 12 12 | 98 9 
Goa 15 31 73 45 [C. Liam 12 30 | 99 56 
Cape Rama 15 10 73 35 ||Louveau I2 42 101 1 
Carwave 14 55 73 49 [Manſapa 12 20 101 25 
Tellicherry 11 50 |75 3 [Ponthimas 10 4 105 25 
[Mount Dilly 12 5 74 55 [Cambodia Point | $ 55 105 34 
|Callicut 1121 75 28 [R. 1 9 30 jao7 10 
Cochin 10 © [75 47 || Mouth 10 © [107 35 | 
Cape Comorin | 7 56 |78 5 [Cape St. James. 10 32 108 2 
Manapar 8 30 78 7 [Comorin Bay 11 50 110 5 
Cape Calminera 10 15 79 40 [[ Waſſen's on 112 15 [110 10 
Negapatnam 10 35 79 58 [Cape Avaralla 13 1 110 5 
Pagodas 11 16 80 © [Banbom 14 55 108 25 
Trankbor 10 54 79 58 Cop Touron 16 40 [108 40 
Fort St. David's |11 55 80 © Paſſien Bay 16 35 10% 42 
Pondicherry 11 42. 79 53 [R. Tonquin 20 47 106 55 
Madras, St.. Geo. | Suiven Point 20 10 [110 40 
Fort 13 5 80 29 [Canton 23 8 113 2 
Paliakate 13 30 79 50 [Ningpoo 29 58 120 18 
Dul Head 116 10 81 40 [Hoa Neghan 33 35 118 49 
INaſulipatnam 17 36 83 23 [Nankin 33 30 j|120 0 
© |Chicakol 18 30 84 2 ||Singhangfu 34 16 [108 44 
Ganjam 19 18 : [85 27 [Pekin 39 54 116 24 
Balaſore 21 20 |86 o ||Straits of Bali, 
P. Palmiras, Mouth | | S. entrance | $ 39 8 
| of the Ganges [zo 50 87 25 | N. entrance | 7 54 4 25 
Cape Kidgeree |21 48 88 50 ||Straits of Banca, 5 
Chandernagore 22 51 88 29 W. entrance 2 © 102 40 
[lamabad 22 20 91 45 E. entrance | 3 © 1103 38 
Hughley _ 223 56 88 29 [Straits of Sunda,] —- 
Calcutta (Fort THEY S. entrance | 5 58 [103 © 
| William) [22 35 88 30 [Straits of Malacca,| ) 
St. Martin's Is. 20 o 9 49 [ S. W.entrance 6 15 | 94 40 
Aracan R. 19 57 92 20 [Straits of Sinca-| 88 
Chedula Is. 18 35 92 25 || pore, or S. E. en- | 
P. Negrais 16 9 92 25 | trance of Ma- 
Tavay R. 113 30 96 40 lacca Straits 110 104 12 
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AND SCHOLAR'S BEST INSTRUCTOR» 
1 Lat. | Long. Lat. | Long. 
D. M. | B. Ni. D. Mi. P. Nl. 
Straits of Sapi - | 8 3485 19 40 Ef Speaker Bank 4458 72 57 E 
—- of Manilla 13 45 N}2o 25 De Gama 2 0 74 .10 
N. B. The Tide flows N. N. E. nan deNova | 9.55 80 58 
and 8. 8. W. and the Flood runs . 12 5 8 
E. S. E. and ebbs W. N. W. 3 $27 | 48 40 
12. lands in the Eaft Indies. Seven Brothers | 325 | 60 25 
00 Sea Cows 3 36 50 41 
Dutch Bank 38 08 33 35 EH Three Brothers 345 62 25 
Amſterdam 38 30 | 73 55 [Maſcarenhas 2 55 | 56 50 
St, Paul 37 51 | 77 48 [Carpo Santo 6 30 | 56 39 
N. Holland, S. Pt.|37 15 147 25 [Diego Rais o 45 70 20 
Leuwin's Land, I Padro Banhos 6 50 | 70 20 
ditto 35 © J]r29 55 Little Comoro 10 10 | 44 10 
Cape York, ditto 11 15 [140 55 Diego Garſcia 7 42 | 74 58 
andy Cape, W. Pt. 15 30 [170 55 [[Caudu | 3 2 
George's Cape 35 15 [150 55 [St. Brandon 16 38 | 62 50 
Tryal's Rocks off IRodrigue 19 41 | 63 10 
itto 19 © [104 57 [Bourbon, St. Den- | 
Cape St, Mary“ | nis ; $2O-3# 1 353.39 
(Madagaſcar) 25 34 | 44 7 [Mauritius, Port | 
Star Bank CI 25 06.443. 10 St. Louis 20 10 57 29 
Foul Point (ditto) 17 40 | 49 53 Ille of France 20 10 57 28 
Cape St. Sebal- Cocos Iiland 12 29 | 96 © 
tian (ditto) 12 30 | 46 25 [Chriſtmas Ile 10 45 104 25 
C. de Ambra, or e 3 © [100 20 
Natal (ditto) 12 15 | 49 10 [Iſle Good Fortune| 1 39 | 90 25 
B. de Antongill | Minta o 26 98 0 
(ditto) 16 o 49 3 [Engona | 5 15 102 40 
Antwares Coreg 21 5 | 46 59 [Sumatra, N. Part| 6 © | 94 3® 
»atatanes (ditto)j22 15 | 46 40 „ Acham, 
C. Ramos (ditto) 25 o | 46 4 or Acheen 5 22 | 95 34 
St, Auguſtina | „Pt. Baſſe | 5 27 | 94 49 
| (ditto) _ 123.35 43 8 „Diamond | | 
Baſſos d'India © 22 30 | 4o 41 o 
Querunbo 12 22 | 40. 45 —, Bencoolen| 3 49 |192 © 
[A Rock 21 35 | 39 10 —, S. Pft. 6 2 Ag 11 
Rock in 21 28 [41 25 f——, R. Palam- 
St, Chriſtopher's 17 19 | 42 13 || bam 3 2 104 40 
Engliſh Bank 17 56 | 39 3 [|Banca, 8. End 3 15 fle 5 
lle of Fire 17 20 | 32 10 f——, N. W. End 1 59 105 25 
St. Juan de Nova 17 5 41 15 IPrince's Iles, Str. „ 
Mayotta 13 0 43 25 of Sund 5 30 103 25 
Motulla 12 20 | 43 45 Midalellle, | | 
Baſſas de Chaga | 6 40 72 45 ditto _ | 5 57 [104 35 
Joanna 12 18 | 44 45 [lavo, Head of | 6 49 106 50 
Cocos Ifland 12 30 | 95 55 „Bantam do.] 6 O 105 4+ 
Comorae 11 30 48 43 [|——, Batavia 6 xo 106 5! 
loriola _ 12 44 | 47 25 —, C. Sandana | 
Apalioria 19 59 | 84 55s —, E. Pt. 
Bank of Patrom | 5 3 | 62 40 [Lombok 
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— 


Lat. | Long. Lat. 
| 1 D. M. D. N. | 9e 
Cumbava 9 288118 15 E 9 14 oN 
3 NF 3 094 = en Andaman: LE 
Timor, N. E. 9 O [128 o [Little Andaman 10 30 
8. W. Pt. 10 23 123 59 [Cor. Nicobar 9 12 
N. Pt. 9 o 123 12 [Nicovari 1 
. 8 15 131 54 [Nicobar 47 24 
New Guinea, C. Puloway 5 55 
Deliverance {11 30 157 50 Pulo Paſſang _ 5 52 
„C. of | Pulo Timon (G.| 
| Good Hope of Siam) 3 0 
, W. Pt. 1 32 131 35 [Pulo Arol 3 12 
New Britain, 3 IAnamba 2 58 
. 12-0 148 5 [Natuna 4 0 
S. Pt. 6 55 148 55 [Goat Iſland 13 55 
Ceram, E. Pt. | 3 56 131 10 [Pulo Condor 8 40 
, W. Pt. 3 36 127 41 Banguay 47 x 
Boero, or Burro, | 3 30 126 15 j|Pulo Sapata 9 54 
Providence Is. [© 20 {134 55 [Paragua, S. Pr, | 8 2 | 
Gilola, S. Pt. [o 20 144 55 I. Negros, S. Pt. | 9 15 : | 
w „N. Pt. I 15N|144 55 j|—; N. Pt. 11 205 
Celebes, N. E. Pt.] 1 x5 124 32 [N. Pt. 9 40 
2, N. W. Pt.] 1 40 120 45 [Mindananas, Pan- c 
, W. Pt [4 58117 50 guel Bay 7 55 
—, S. W. Pt.] 4 40 119 (—, S. E. Pt. 6 40 
— 2, S. Pt. 5 56 119 50 ——, Mindanas 
| „8. E.Pt.] 5s o 12135 [|——,S.W.Pt| 645 
Macaſſar 5 9 119 49 — C. Au} © 
Borneo, E. Pt. 1 2N 118 25 guſtine 6 30 
, W. Pt, [o o 1108 52 [S. Pt. 5 45 
—, N. Pt. |7 5 f 15 Soolo 5 57 
| . 4 158 14 25 [Temontengis (So? 
Balambangan | 7 19 17 7 loo) 5 57 
Socrata, E. Pt. 11 5gN| 55 2 Mindora, S. Pt. |12 © 
- i W. Pt. i as 4 7 „N. W. Pt. 13 30 
l. Halabi [16 50 | 56 47, [Panay, S. Pt 10 33 
Abdelour 11 55 53 49 „N. Pt. II1 42 
Lakedivas Iſlands, " Luconia, S. Pt. 13 45 
| N. Pt. 13 33 | 69 58 „ Manilla 14 36 
E. Part 10 3 | 71 25 4 19 © 
9» 8 30 4 2 7 „ DaX-j 
| MaldevasLimits 3 138 2 = Tas. 18 44 
Pt. de Gale, Ceylon 6 15 | 80 15 |Ladrone Grand z2 2 | 
Ceylon, Infana-| | Formoſa, S. Pt. 21 45 
patnum | 9 47 | 80 55 (—, N. Pt. 25 15 |: 
„N. Part 9 45 30 15 -,N. E. Pt. 25 15 | 
„ Trinco- | | „ Man-hanſ23 30 
malay 8 32 | 81 35 [Hainam, or Ainan, 
„E. End | 7 30 | 82 10 „ Pt. 18 22 
„W. End 6 15 80 15 N. E. Pt. 19 55 
Diamond Iſle 15 42 | 93 10 [Van Cheau 18 50 
I. Cocos J14 30 | 92 5 [|ParaclesIs.S. Partſr1 45 


3 ——, Nanagacguilz2 52 128 46 Bay 71 49 157 30 
+..30 — PooCoratins 32 28 129 48 C. oy; Dudley's, | | | 
—=, C. Sugar, I. or Digg's Capej76 48 59 7 

+ 25 N. Part o 20 [140 20 [Ditto, Hacluit I. 
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Long. H | Ad” Eg 14. Coaſt of Baffin's and Hud- 1 | 
-M. paraclesls. N. Part TIN 5 4 ſon's Bay, Newfoundland, and [ll 
mat —_—_ Par . I R : 1 = 
1 $5p| cao 22 13 [113 46 | Labradore, or N. America. - 9 
1 61 Leykeyo, N. Partſ28 o 128 5 Taps Lac. ton 5 141 
4 5 „S. Partſz 5 30 128 25 D M. D M. bt! 
Cummin _ 31 40 121 4 J OO 1 — 6 
3 45 japan, Homdo, S./ C. Farewel {59 38 NI 42 ö if 
2 45 Point 32 20 129 49 [James I. Bafhn's | ts 
#40 
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735] N, Part 17 111 59 ||CumberlandIfland}}>8 © [62 30 


$.:0 C. Nebo 18 1142 O off ditto (77 25 620 1 
6 45 U 18. 8. „ Alderman Jones's| | | 
8 38 End 11 o [167 25 Sound, ditto 177 30 89 © 11 
AA „N. Partfiz 20 166 55, James Lancaſter's _ 1 
en The Triangles, Sound, ditto 74 10 oo © bi 


5 . 
2585 Woody Iſland | x 46 [x06 C. Elizabeth 62 35 |64 © | 
7 45 | Elephant and Ca- 1 Sleeper s Iſland bes 1 f 82 35 
e |s + [1258 [ord 6 % 
| [Andradas Rock | 9 51 [#10 45 [S harlton i. 52 79 
5 40 Vitory Hand 4 * 106 3 Belle Iſle, N. Pt. 51 57 55 40 | 
1 25 Pulo Runda 6 o | 95 25 — S.Pt.dittc|5L 48 55 40 
22 | WW [Foul Iſland 18 6 | 92 18 ||Wirpon Harbourſ51 49 55 37 
4 4 Macclesfield Shoak15 o 114 15 blunt Feroll 51 4 57 11 
x. 57 Pulo Pera | 6 10 | 97 4x [Boint Rich $0.40. 157 30 
: Three Brathers 10 32 [107 59 Point Sable 50 24 157.35 
EC Fog Cow Head 69 33 57 55 
5 St. Paul's Bay 49 50 [57 55 | 
: 1 13. The Northern and Eoftern|Bay — — x6 bf x8 
|  Coafft of Siberia, 8. Head £61 ns 
> 33 | 9 . Red Iſland 148 34 59 16 
. Caſan Jss 44 NI 49 8 Ef|C. Anguile +7 54 59 17 
2 Jakutſkor _ 462 1 129 48 [[Burgeo ls. 147 36 [57 36 


59 Bolſchereſkoi 52 54 156 37 [Pinguin's Iſland 47 22 57 2 
55 Hamehates, r Brunett . . 7 | 


* Kamſchatka, | {| [w Bay 7 10 |56 o | 

33 Upper 454 48 157 20 8 Pt. ditto (+7 36 |55 40 

Eo Lower 156 11 159 20 [C. 1 #7 3 56 18 

| 2» | 8 Petrotawloſkoy 53 x [158 35 S. Pt. ditto  jþ46 34 56 8 | 
3 I. Kagrahenſkoy þ58 o [162 5 jjPoint May 146 54 56 2 1 

> C. Chuckehenſo 66 30 [171 15 [Point Gaules 6 47 55 45 = 

8237 C. Chickotſkago [64 174 50 [Chapeau Rouge, | | 99 

i - C. St. Thaudus 62 10 [175 © || or Red Hat 46 51 55 26 | a 

20 IJ. St. Stephen,, |Mortir's Rocks, | yt 
* Mouth of Kam- I} off ditto 47 0: 164.86 - 90000 

7 ſchatka Sea o 45 179 30 [Placentia Bay 47 © 55 13 1 
25 Holy Cape 72 32 179 40 [C. St. Mary's [46 52 54 8 | BN 

5 | | el | St Mary's Keys [46 45 |54 8 {ld 

1 C. Engliſh. 46 49 58 29 vi 
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ES I. Lat. | Long. 4" Lat, 
| D. M. D. M4 | D. M. 
C. Pine 46 42 Nj53 20W||Anticofti Iſlands, 
E. Race 46 43 52 49 N. W. Pt. 49 48 N 
C. Ballard 46 49 52 40 [Grande Bay 50 18 
Black Head 47 3 52 38 [Seven Ifland Bay, 
C. Broyle 47 7 |52 36 [[ Entrance : 1580: 5 
Bay of Bulls 47 20 |52 29 [Bald Mountain 49 52 
Cape Spear 47 33 [52 20 Engliſh Harbour [49 29 
C. St. Frances [47 54 52 30 [Hare Ifland, N.Pt.|48 3 
Bellifle, Concep- | Mount Camile 448 41 
tion Bay 47 43 52 52 [Cape Cat 49 4 
Baccolan I. 48 24 z 34 [Magdalen River 49 13 
Point Graces 48 24 52 39 [Cape Roſiers 48 56 
Trinity Harbour [48 38 53 5 [Gaſpey Bay 48 46 
C. Bonaviſta 47 43 52 40 [Bonaventura IJ. [48 33 
Inner Gooſberry I..49 15 53 5 [Cape Ann 48 29 
Stinking Tflands 49 28 52 5o [Milco I. Entrance La, 
Cape Freels 49 55 153 © Chaleur Bay 48 8 
Funk Ifland io o [52 15 [Magdalen I. N. A 
Dureto Lodge 50" 10 f 45: [ Pt. 47 35 St. 
Wadham Iffands 49 57. 153 37 S. W.Pt.|47 15 Chat. 
Cromwell's Lodge 50 12 53 30 [Crols I. W. Pt. [47 46 5 P. R 
Cape Fogo, on J. | Bird's Rocks 7 43 60 35 C. St 
Fogo 49 57 [53 47 [I. St. John's, N.C.47 8 [64 10 Mil 
—— Rocks of do. 50 10 [53 50 —, E. Pt. dittoſq.6 28 |62 5 Mt 
Twelingatel{lands|[5o 2 54 41 [C. St. Lewis 446 o |61 53 3 
C. St. John 50 10 55 37 [St. Paul's J. 47 13 60 2 TA 
Horſe Ililands 50 23 55 51 [c. Breton, N. C. 47 7 60 13 i 
C. Partridge, | | St. Peter's I, p* 46 56 17 | 
White's Bay 50 17 [56 15 [Mira Bay 46 5 59 49 | . 
Orange Bay 50 34 56 27 [Scatari I. 46 3 [59 35 7 
Green Iſland 50 46 55 45 Fronſac Strait | | A. E. 
Ditto, N. Pt. 51 0 |55 42 | (Nova Scotia) 45 37 (61 i Vera 
Hooping Harbour zi 56 56 15 [Sunk Rock, off | St, A 
Crouch Harbour 50 56 55 59 || C. Breton 3 1 % % 3 
Croque Harbour 51 5 55 57 [C. Breton 45 54 50 54 BE 2 
St. Anthony's, C. | Loviſbourg 45 54 60 4 + 8 
Hore Bay 51 17 {55 43 [I. Sable, W. Pt. 44 4 [60 35 3 * 
York Pt. (Labra- I R. St. John's, 5 * 
dore) J51 57 [55 55 || Fundy Bay [45 20 [66 5 py 
Fortune Bay. 151 28 57 o Mt. Deſart Rock 44 3 [67 55 and 
Grands Pt. 51 24 5% 16 [Caſhe's Ledge 3 1 \6$ 560 XR. 
Old Fort Is. Eſ-] Cape Cod 125 169 4 War 
quimaux Bay 51 24 57 48 [Nantucket Is, 41 14 (69 28 orte 
Great Mecatina, Pt. 50 42 59 13 [Noman's Land 41 18 0 31 wy 
Little ditto I. 50 36 59 31 [Grey Head 441 23 70 35 arch 
Mary's Iſland 50 16 59 50 Rhode I. Harbourlqz 25 % 20 . 
Waſkemaſhin I. 50 3 59 55 Providence 441 51 [71 26 Loco 
Mount Iſle 50 5 661 35 [Judith Pt. „ „„ 158 43 de 
EſquimauxTfſlands|5o 10 63 5 [Block I. Middle 40 57 71 42 Ce 
Anticoſti Iſlands, | Montick Pt. Long| _ 
| S. E. Pt. 40 7 61 32 l Ifland 40 50 % 2 2 GUPAC 
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AND SCHOLAR'S BEST INSTRUCTOR. 433 
| Lat. | Long. Lat. | Long. 
| - [D. M. O. M. D. NI. P. M. 
candy Hook 440 25N]74 5 WI Bonair I. N. Pt. 12 21 N 55 W 
Philadelphia 39 57 475 12 [C. de St. Roman 11 48 (9 45 
C. Henlopen (Vir- | Cabello (Port) 10 31 [67 32 
inia) 38 47 |75 13 [C. Codras 10 52 65 37 
Falle Cape 38 38 7/5 7 [C. Three Points 10 38 (61 57 
C. Charles 37 9 [75 55 [River Oronooko * 
C. HatterasShoals,! I Mouth 8 30 6 5 
8. Pt. 134 45 [76 33 [|Efſequibo 6 55 57 50 
C. Look-Out do.  _ PVSurinam 6 10 [54 50 
S. Pt. 34 10 [76 45 [Cayenne 4 56 [52 15 
C. Fear 33 51 178 25 [C. North 1 58 [49 54 
Frying ee A TI 3 
E. Pt. 33 78 22 | „% Tod; dE: - 
George Town En- 39 =: 6. Welt India Handl. _ 
. Rockin,” 5 5 oy 20 35 ö 13 22;N 59 57W 
Carteret 33 5 79 7 FE. pr 1 
davannah Sound [31 57 81 24 Brid 6 Town 73-224 139 4* 
St, Catherine's I.]31 36 [81 41 Toba N E. Pt 13 5, 85 wy 
(Chatham Bay 25 43 182 20 - Fiomoiith Tc 1 
P. Re 5 ymouth 10.11 104 60 32 
* 1 5 Sandy Pt. [11 6 (60 374 
C. St. Biaz 29 44 85 35 Trinidada | 72 
Mithiſſippi g River N. FE. Pt 10 20 2 37 
Mouth 4 128 55 89 OT | 8 4 jg 9 34 61 15 
| . N . VV. Tt. ; 
15. Gulf of Mexico, and Coafi tals Barn 10 10 660 35 
of Terra Firma to the Eqwm-1S$t, Lucia, N. Pt. 13 56 60 52 
noFtal Line. | 8. E. Pt. 13 24 60 51 
EH | | S. W. Pt. 13 30 61 6 
N. Bravo Mouth 26 oNNig7 45W Martinico, 1 
Vera Cruz 19 10 95 10 N. W. Pt. 14 51 (61 262 
St. Ann's 18 10 92 25 Fort Royal 14 36 619 
Campeachy 19 10 9025 St. Peter Fort 14 44 (61 21 
St. Fildras 21 4 90 35 8. W. Point, | 
C. Catoche 21 26 88 18 R 3 1 
Lale Cape 20 dy OC I4 24.2 1 
Natan I. Bay of 7 Sh 8. E. Pt. off 
Honduras, E. Pt.16 25 [87 5 Saline Pt, 14 24 61 2 
Zonacoa I. ditto , | Carvel I. 14 582 61 7 
E, Pt. 16 26 [86 25 [Grenada, N. Pt. 12 23 (61 524 
nta de San Blas 9 30 78 43 Se W. Pt. or 
20rto Bello | 9 33 79 50 Salines Pt. 12 2 62 3 
oulph of Darien 8 30 76 45 Fort Royal 12 GET 61 55 
Carthagena - 10 27 [75 27 St. Vincent's, N. Pt. 13 124 61 21 
St. Martha 41127 74 4 8. E. Pt. 13 4 61 20 
{Ro Grande I. 1 5 [67 39 King's Townjr3 2 61 224 
. de la Vela 12 10 z 3 [Dominica, N. Pt. 15 39 61 31 
Coque Bacoa 12 10 70 45 8. Pt. 15 14 (61 26 
Aruba I, 12 10 69 45 Pt. Mulatre 15 16 61 21 
Curacoa I. W. Pt. 163 49 [ Roncau To, {15 18 61 25 
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4 * PY 8 * 


| 
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Marigalante, 
N. End 
8. End 
Sable Pt. 
Gua Jaloupe, N. 85 
8. WW. Pt. © 
Baſſaterre 
Pt.Malendur: 


Pt. Sauveur 


He: Ad 

Deſeada, N. Pt. 

S. Pt. 

Petite Terre J. 

I. des Saintes, N. Pt. 
S. Pt. 

n N. E. Ene 
W. Pt. 


T 


St. John's 


[Grande Terre, 


N. Pr. 


tæux 


Montſerrat, N. Pt. 


Redondo I. 


Barbuda, N. Pt. 
St. Euſtatia 1. 
Saba 1. 


St. Cirifcepher's,” 


N. Pt. 
S. Pt. 


Nevis | 
St, Bartholomew. 


E. Pt. 
W. Pt. 


St. Martin, N. Pt. K 
f 8 * 


Pt. 
E. Pt. 


W. End 


Anegada, S. E. Pt 
W. Pt. 


St. Tho: I. 
N. Ft... 
S. E. Pt. 


St. Croix, E. Pt; 3 


Engliſhman's“ 


Pt. des Cha- 


0 WY WW <2 
7 


W. Pt. J. 
ene E. Pt.]: 


tlat 7A 
[Avis, a ſmall I | 


Virgin's, GordaFt | 


my -» * 


= eee TE SSD 
ve 


8. Croix, W. Pt. 


| Tortola l. W. Pt. 


E. 

St. John's, S. Pt. 
St. Thomas's, the 
Town 
N. E. Pt. 
Crab l ile, E. Pt. 
Porto Rico, S. E. Pt. 
N. E. Pt. 

Fort St. An- 
tonio 
C. Rincon 
C. Rox o 
Monal. 
Teſtigos J. 
Margarita, N. Pt. 
N. W. Pt. 
8. W. Pt. 


Blanca Ifle, N. Pt. 


Saladalſle, N. E. Pt. 
Orchilla Iſle, 
N. E. Pt. 


Rock Iſles, Middle(1 
Bonair, 8. .. 


e. 


Ya Grande, 


Middle 
Curacoa, N. Pt. 
1 
Hiſpantola, 
C. Enganno 
. Francois 
Old C. 
C. Nicolas 


St. Nicholas 


Mole 
Cape Donn: 
Maria 
C. Tiburon 


Port St. Louis 
Port au Prince 


Petit Grove 


Saona I, E.) 


End off 
Port Paix 
Baco Pt. 


Altavala I. ofi|r 
Eaſt Reef, off 


North Reef 


ditio, E. Pt. 


Lat. 
D. M. 


17 53 N 


17 
18 


AND schoLAR's BEST INSTRUCTOR. 433. Wl 
N 3 * Lat. | Long. [Lat. Long. f mY 
ah D. M. D. M. D. M. B. M. Mit! 
+ 55 lamaica, 8. F. Pt. 17 58 N75 38 „ Atwood's Keys, 5 hi 6 
+ 44 N. W. Pt. fis 46 8 31 E. . 23 27 N73 31M 1 
+29 Port Royal 118 o 56 45 Long Ifland, N.Pt[23 37 74 51 i 
+ $1 Kingiton 118 4 76 49 E. Pt. 22 48 74 27 [ 
M0 rant Keys Key Verde 42 11 7 15 „ 108 
4151 off 17 47 5 35 4 Brother's, 0 1 
+ 46 Pedra Shoals, | Middle 22 44 75 5 1 
5 2 E. Pt. 17 20 77 9 Rum Key 23 32 74 17 1 
9 W. Pt. 17 30 79 17 [Watland I. 8. Pt.z4 o 74 © i} 
I 43 New Bear Rocks, Eat Ifles, N. Pt. 24 36 75 15 1 
6 | Sx Fathom 16 20 78 55 S. Pt. 24 3 74 48 to 
30 The Bugles 15 40 78 20 Elcuthera, By. 
7 87 bo -rranclia, NMiddle|16 10 80 45 8. Pt. 324 45 76 17 1 
7 53 Locks above 9 Ditto, N. Pt. 25 44 {76 45 Fo 
S 28 |. Water 15 20 79 25 ||Oreen Key, S. Pt. 2517 77 9 A Wh" 
1 48 Pearl Iſland 14 53 i79 13 [N. Providence, I 11 
3 Swan's | #5 17 20 84 5 E. Ft. [24-53 77 22 wh | 
3 25 Dry Bank 18 38 83 20 Andros I. N. Pt. 25 17 78 29 WW 
12 Parcels Shoals, | Sent 24 8 78 5 15 
3 41 8. E. 15 80 20 Berry 8 1s, N. Pt. 25 52 78 30 1 
&@ 12 Great Cayman, | = 8. Pt. 25 221 7/8 3 | 
Middle 19 20 30 10 Anguila Bank, | | 
$=i/ Little Cayman 19 40 80 13 . 2322 7847 
5 55 Did Prov idence, Double Head Shot | 
7 37 | Middle 113 35 8 50 [ Keys, N. W. Pt. 24 3 80 8 
7 55 a adre'sIs. Middleſi2 30 [31 o [[Orang's Key, S. Pt. 24 23 79 37 
| Caba, E. End, Cl Cat Key, Pt. 25 14 79 40 
3 Maze 20 18 [74 10 [Gres it Ilaac, N. Pt. 28 3 5943 
8 50 §. W. End |21 49 |75 20 [Little ditto 26 8 79 13 
8 27 C. Cruz 19 42 [77 57 Hole in the Wall, il | 
II..ͤ 4 | 8. E. Pt. 26 9718 
8 51 | S. W. End [21 30 183-26 | Avbaco Ney 27 O 177 53 |þ 
2 15 „ Havannah 23/12 [82 18 j|Maranclla Reef, 7 A 4 
_ Triangle 20 51 69 53 N. Fl. y 45 48 
3 29 Ye ware Handker-| N | Memory Rocks 27 20 79 40 
| chef, N. Pt. ſr 24 70 19 ombavera Iſies 18 33 63/3; 471 
3 % 8. Pt. 21 5 70 49 ⁴ — | } 
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70484 


71223 


71203 
71182 
71162 
71141 
71121 
71100 
71080 
71059 
71039 
71019 
70998 
70978 
70957 
20937 


72136 
72116 
72095 
72075 
222058 


70505 
70525 
70546 
70567 
70587 


72035 
7201 5 
71995 
71974 


70608 
70628 


70649 
70670 


70916 
70896 
70875 
70855 
70834 


70813 


70793 
70772 


Coſ. 5 


- 
5 
30 
29 
28 
27 
71243126 
oy pe 
24 
23 
22 

21 
20 


7075 


10 


E 0 


70690 


70731 


45 Degrees. 


- 


71954 
| 


Col. 


Cel. 


| 
! 


Nat. | Nat. 
Sine | Cof. 


48 | 47 


Nut. 


Sine 


O 


Nat. Nat. 
Col. | Sine 
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To compute a SfHIr's LATITU DE from two ALTITupzs, 


456 


THE YOUNG SAILOR'S SURE GUIDE, 


OT ABLE NV; 


* 


* — 


© | 


2.93223 


o Hour, 
eg. | Log- Low. + ta 
M. x kit. | Midile ops [a 1 chaps, | Middle 778 
| Time. Time. „ Time. | Time, Ning. 
1 2.36018 2.9408 5 9.97860 x 310. 87015 4.43028] 2 95067 
2 [2.05916 3.24187 0.58066 32 0.8 5644 4.44459] 2.98820 
3 1.8830 3.471796 0.93284 33. 0.84317 4.45786 3.01488 
4 1.75814 3.54289 1.18271 34 o. 83030] 4.47073 3.040% 
5 1.66125 3.63978 1.37653 35 | 0.81780| 4.48323] 3.06590 
6 1.58208 3.71895 1.53438 | 36- | o. 80 567 4. 495360 3.09032 
7 1.51515] 3.785880 1.66877 37 . 79387] 4.59716] 3.11406 
$ | 1.45718| 3.84335| 1.78474 38 | 0.78239] 4.51864] 3.13719 
9 | 1.40605| 3.89498| 1.88703 | 39 0.77122] 4.529810 3.15969 
IO | 1.36032| 3.94071| 1.97854 40 0. 76033] 4.54070] 3.18162 
II 1.31896 3.98207 2.06131 41 0.74972 4.55131] 3.20301 
12 1.28120 4.01983 2.13687 42 0.73937 4.56166 3.22389 
13 1.24647 4.05456 2.20638 || 43 0.72926 4.57177] 3.24427 
14 1.21432] 4.086710 2.27073 44.719400 4.58163] 3.26418: 
15 1.18440] 4.11653| 2.33063 45 | 0.70976} 4.59127] 3.28363 
16 ) 1,15642| 4.14451 2.38667 | 46 | 0.70034| 4.60069 3.30266 
17 | I.13013| 4.17090| 2.43930 47 | 0.69113] 4.60990] 3.32128 
18 1.10536 4.19567 2 48893 48 o. 68212 4.61891} 3.33950 
19 1.08193] 4.219100 2.53586 | 49 0.67330 4.62773] 3.35734 
20 |. 1.05970] 4.24133] 2.58039 50 | 0.66466} 4.63637 3.37482 
21 | 1.03857, 4.26246| 2.62274 51 | 0.65620} 4.64483} 3.39195 
22 1.01843 4.2826c| 2.66312 | 52 | 0.64791| 4.65312| 3.40875 
23 | 0.99918; 4.30185| 2.70169 53 | 0.63978| 4.661250 3.42523, 
24 | 0.98077| 4.320260 2.73863 | 54 | 0.63181} 4.66922] 3.44138 
25 | 0.96310| 4.33793] 2.77495 55 | 0.62400| 4.67703] 3.45724 
26 | 0.94614| 4.3 5489 2.80809 56 | 0.61632| 4.684710 3.47282 
27 . 92982] 4.37121| 2.84083 57 | 0.60879] 4.69224 3.48811 
28 | 0:91411; 4.38692] 2.87238 58 o. 60140 4.69963| 3.50314 
290. 99894 4.40209 2.90282 59 0.59414 4.70689] 3.51791 
3. 9.88430 4.4673 j| 60 | 0.55700 3: 53243; 
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AND SCHOLAR'S BEST INSTRUCTOR, 457 


1 A r M. 


* To compute a Ship's LATITV D from two ALTITUDES, 
| 1 Hour. | [ 
Loo Log. Log. Log. | Los. 
Ridge. M.] Telapſ. Middle Log. M. 8 Midal Log. 
8. T : | Riling, 2 £1apl, | Riddle] Rihing. 
| Lime. Time. 8 } [Time. Time. jung. 
2.96064] 1 ere 
| | .57999| 4.72104 3.54670 31 0.41261 4.88842 3.890 
10 0 rag x6 +: 4.73470 | 0.40368] 4.89735 3.90960 
142 . ll 0.39069! 4.91034} 3.93679 
11400 70. 54031] 4.76072 0. 38646 4.9145 
1771 8 ; -91457| 3-94566 
Bees | 8. 53406 4.76697 0.38227] 4.91876| 3.95443 
9 9 | 0.52791] 4.77312 0.37813] 4.92290| 3.96311 
3.11465 10 0.521360 4.77917 0.37405| 4.92698 
3.20301 11 | 0.51589] 4.7851 1 4 3 
3.2299 - 4 o. 370010 4.93102 3.98021 
. 2369 12 | 0.51002| 4.79101 0.36602] 4.93 5010 3.98862 
„„ | CEE 0.36206| 4.93897 3.99690 
3.2830 E 0.358760 4.94287 4.00521] 
3.30200 8 Ak 3 9.38420 4.4578 4.57757 
3.32128 5 1 4.817367 o. 3 5047 4.95055; 4.02146 
5 NM | 0.34669] 4.95434 4.0294 
3 1 9.342960 4.95207] 4.03740 
3.35734 19 | 0.47119] 4.82984 0.3392 8 1 | 
37482 33 33925 4.961780 4.045264 
Hons 20 | 046595] 433508 | 0.33559] 4.9654 4+05304þ 
4087; e 0.33197} 4.96906} 4.06074 | 
. 45 $i = 9.78867 4.84536 0.32839 4.97264 4.06838 ; 
5 | "3 Nas ns 4.85039 0.32485] 4.97618] 4.07592 0 
Tor — 0.44567] 4.855360 0.32134 4.97969 4.08344 ; 
. | | 25 | 0.44077] 4.86026| 3. 0:31787| 4.98376 4.09087 | 
4 6 9 4.09087 j 
5477 1 0.43593} 4.865100 3. 6 0.31445 4.98660 4.09823 : 
N 5 0.43114] 4.86989 3.85242} 57 . 31103 4.99000} 4. 105524 h 
3 1 0.4264 4.87460 3.86223 58 | 0.30766} 4.99337 4.11275 g 
. 29 | 0.42176] 4.87927] 387192 59 93437 4.9967 4-11992 | 
53245; E. 0.41716 4..88387| 3.88150] 60 | 0.30303] 5.c0000| 4.12702 | 
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THE YOUNG SAILOR'S SURE GUIDE, 


TAB LEV. 


To compute a Syiy's LatTiTupE from two ALTITUDEs, 


2. Hours, 

FT is: | we 8 
| Eg. d Log. Log. | 
M. Felapl. Midile 17 M. 1 clapſ Middle 140 
Time. Time. 1 Time. Time. Rs 
1.29776 5.00327 4. 13406 31 | 0.21309] 5. 8794 4.32079 

i 2 | 0.29453] 5. 006 50 4. 14104 32 | 0.21066] 5.09037 4.32631 
{ 3 0.29133] 5.00970] 4. 14797 33 | 0.20824| 5.09279| 4.33180 
4 | 0.28816] 5.01287 4.154830 34 o. 20585 5.09518) 4.33724 

| 5 | 0-28502| 5. 01601 4.16163} 35 | 0.20348] 5.09755 4.34265 
| 6 | 0.28191] 5.01912| 4. 16838 36 | 0.20113] 5.09990] 4.34202 
7b. 27884] 5. 02219 4-17 50% 37 o. 19880 5. 102230 4.35335 
8 | 0.27579] 5. 02524 4.181710 38 | 0.19649| 5. 104 540 4.35865 
190. 27277 5. 028260 4.188280 39 | 0.19420} 5.10683| 4.36291 
| 10 | 0.26978] 5.03125| 4. 19482] 49 | 0.19193] 5.10910| 4.36913 
11 | 0.26682| 5.03421 4.20129 41 | 0.18968] 5. 11135 4.37432 
12 | 0.26389] 5. 03714] 4.20771 42 | 0.18746| 5.11357] 4.37949 
13 | 0.26095] 5.04004| 4. 21409 43 |.0.18525| 5. 115780 4. 384.59 
114 | 0.2581:| 5.04292| 4.220411} 44 | 0:18306| 5. 11797 4.38908 
15 |. 0.25526} 5.04577] 4.22668]] 45 | 0.18089] 5. 12014 4.3947? 
16 | 0.25244] 5. 048 59 4.23290 46 | 0.17874] 5.12229} 4.39975 
| 17 . 24964 5. 05139 4.23907 47 | 0.17660] 5. 12443 4.40474 
| 18 | 0.24687] 5.054160 4.24520 48 o. 17449 5. 126 54 4.40969 
19 0. 24413] 5.056900 4. 25128 49 o. 17239 5. 12864 4.41461 
20 . 24141] 5. 0 59620 4.257310 30 0. 17032] 5. 130710 4.41950 
21 | 0.23871| 5. 062320 4.26330] 51 [o. 168260 5. 13277 4.42435 
22 co. 23605 5. 06498 4.26924] 52 o. 16622] 5.13481} 4.42918 
230. 233400 5. 06763] 4.27514} 530. 16419 5. 13684 4.43398 
24. 023078. Oe 42099 _54 | 0.16219 5.13884] 4.43874 
25 | 0.22819] 5.07284 4.28681 55 [o. 160200 5. 14083] 4.44348 
260. 22 5610 5.0542 4.29257 56 | 0.15823] 5. 14280 4.44818 
27 | 0.22306] 5.07797] 4.29830] 57 | 0.15628] 5. 14475 4.45286 
28 | 0.22054| 5. 08049 4.30398 58 | 0.15434} 5. 14669 4.457 50 
29 O. 21803 5. 08300] 4.30953 59 o. 15242] 5. 14861] 4.462 12 
30 i 0.21555} C. 08648 4. 315231 bo | 0.15051] 5. 15082 4.46671 


mJ 


AND SCHOLAR'S BEST INSTRUCTOR, 459 


SA DL. 


To compute a SHIP's LaTITUpE from two ' ALTITUDES, 


3 Hours. 
| | Log. Log. | L. | Log. Log. | 
M.| 3 clapf. | Middie | ge I . 3 clap. | Middle 2 0 

Time. Time. 11. | Time. Tine. 8 
0.14863] 5.15240] 4.47127 31 | 0.09909! 5. 20194 4.59627 
2 . 14676 5. 15427 4. 47580 32 o. 09765 5. 20338 4.60008 
30. 14490 5. 15613] 4.48031 33 o. 09623 5. 204800 4.60387 
4 | 0.74397] 5.1796 4.48479 34 | 0.09432] 5. 206210 4.60764 
5 | 0.14124} 5.15979] 4.48924 35 | 0.09343| 5-20760| 4.61139 

. 0.13944 5.16159 4.49366] 35 [o. 09204 5.20899] 4.61512 
7.13765] 5. 16338 4.49806 37 o. o9o67] 5. 210360 4.61883 

8. 13587 5.16516} 4.50243 38 0.08931] 5. 21172] 4.62252 

9 | 0.13411] 5.16692} 4. 50677 39 0.08797 5.213060 4.62619 

10 | 0.13237, 5.16866] 4.511091 49 | 0.03664} 5.21439] 4.62984 

11 | 0.13964| 5.17039] 4-51539]| 41 | 0.03531| 5. 21572 4.63347 

12 | 0.12893] 5. 172100 4.51966 42 O. 08401] 5.21702] 4.63708 
13 0.12723 5.17380! 4. 52 390 43 | 0.08271} 5. 21832] 4.64068 

14 0. 12554 5.17549 4.52812 44 | 0.08143] 5. 21960 4.6442 5 

15 0.12387 5. 177160 4.53231 45 o. 08015 5. 22088 4.64780 

16 0. 12222 5. 17881] 4.53648 45 o. 07889 5. 22214 4.65134 

17 o. 120580 5. 18045 4. 54063 47 | 0.07765} 5. 22338 4.6 5486 

13 o. 12895 5. 18208] 4.5447 5 48 | 0.07641} 5. 22462] 4.65836 
19 | 0.11734 5.18369 4. 5488 5] 49 | 0.07515} 5. 22585 4.66184 

29 o. 11575 5. 185280 4.55293] co o. 07397] 5. 22706 4.66530 

21 | 0.11436} 5. 18687 4+ 55098; 51 | 0.07277| 5. 228260 4.66874 
22.112 59 5.18844 4.56101 £2 | 0.07158| 5. 22945 4.67217 

23 O. 11104] 5.18999 4.56 501 53 | 0.07040| 5. 23063] 4.67558 

24 | 0.19950; 5. 19153] 4.56900;} 54 | 0.05923! 5.22180| 4.67897 

25 | 0.10797] 5.19306 4.57296 55 O. 06808] 5.23295] 4.68235 

26 | 0.10646| 5.19457 4.57699; 56 | 0.06593! 5.23410| 4.68571 

27 | 0.19495] 5.19608| 4.53082 | 57 | 0.06580| 5.23523} 4.68905 

28 | 0.10347] 5. 19756 4.584710 58 | 0.00468} 5. 23635 4.69237 || 
29 | 0.10199] 5.19904| 4.588 59% 59 | 0.06357| 5.23746} 4.69568 10 
30 | 0.10052] 5. 20050 4. 59244 60 | 0.06247 5.238 56 4.6080 . 
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460 THE YOUNG SAILOR'S SURE GUIDE, 


. 


To compute a Snr's LATITVU PDE from two ALTITUDE: 


| T = 
4 Hours, 
Log. Log | 1 
IM. I clapſ. | Mi Idle Log. | Log. Log. 
1 1iddle 8 M.} 1 elapf. 1 L 
Time. Time Riſing 8 . APR Middle 7 
Cs | = Time. | Time, Riting, 
1 0.06 148 — 5 8 ee e eee . | 
0.006139] 5. 23965 4.702240 31 N A | ” 
3 B 0.0003 8.27 3 8 32 l 5-20743 $+79 334 
2971. $2241.79}. 47007441 33-1 0032 £20 702 
+ 8,8581 3.3428 4 73197) „ 6.05440 5.26896} 4.9890 
5 0.00714) 5. 249% 4.71518 36 prog $+20971) 4-20275 
Eo oiCiol care ett TY 4.80452 
r — | Poet 2 5.271180 4.30729 
7.5508 5.24595} 4.72155 37 | 0.02913] 5.27190 | 
8 | 0.05406 ©2445 4 7247 1 73 2 31.827190 ee 
9 5.05306 5.247% 4.72785 29 e e - 4 SEE77 
IO j 005207 ! 24835 e a W 527332 4.81550 
75 .24899% 4.7399 89// 40 0.02701 2740 818 
11 0.95199 5.24994 4 22410 41 5 6 5.27402 4.61621 
e „5 = — 
1a oo 8.2 001 4.772842 9.92033] 5.27470 4.52091 
fm — — — — 0.02565} 5.27538] 4.92360 
IS 0.04916 5.25187 4.74029 3 0. o24 276 ae % 3 
| 114. 048210 5.25282} 4 74335 44. e A whe 2 
; 4 4 * * 3 | | 5 8.2 O . 2 
IS | 0.04727} 5. 25376 4. 74041] 45 j 0.02368 es. 12 3 94 
16 | 0.04634} F. 25460 4.74945 46 enn 
5469 4.74945 49 | 0.02304| 5. 27 824221 
17 0.04542} 5.255651 4.75247 47 FEY © 7799 4.83425 
118 | 0.04451} 5.25 520 4 5554 q 5 0.02241] 5.27862] 4.23685 
wn 6. 4 JAF.H „ 91 7 f 0 
N — — — 2 4 o. 02179 5. 27924 4.33947 
9 o. 04561 5. 25742 4.7 5848 49 | 0.02118! 5 27987 7.84207 
20 J 0.04272 5.25831 Fa Fl | 5.279850 4. 84207 
1 — Ge 5 1 +7 IN 52 | 0.02058} 5. 28045 4.84406 
e OOO LIND 4.76443} 51 | 0.91999] 5.2810 g 
Te 0.04535 5.29005 4.7638 — - 85 4+| 4.84724 
| 23 | 0.04012 6.26091 4.57032 oy e 7 5 1.85986 
ä ja - — | 4 — . 290220 © 2 
2 7 
4 | 9-03927 5.26176 4.77325 54 | 0.01826| 5. 28277 72391 
2 ©. : 8. 7 nA?) | < I Nü— etch nnmnanmntnn | enenmemenm—n————————_ 
: 0.93943] 526269, 4.77010] 55 | 0.01771] 5.28332 4.8 
2 9.03790 5.25343 4.77906 56 0.01716 5.28387 223 
2 O. O 4 8 64 * LY ? ©. ay 0 
28 0 $i 326805 778491 57 9.07662 5.28447 4.86246) 
035 26506 4.78481 58 9. oro 28 
29 0.03517 5 26586 4 7876 ? 9! ..5-2 +9+ 4.86496 
a . 71 59 | 0.01557 28 846 86 
39 | 0.03433] 5.26665 $58 557 5.28546 4.86745 
— —j 5 2 429 bo | 0.01506] 5.28597] 4.86992 


—— CC — _ ——ͤ——ä — and — 


. 
— Se Tod A 7 AC GIS ATT 


3 ö 


1 


"RF POR } 1 ad — l 


4 


Es. 


—— — —— —— ̃ ̃ ꝙ — 


AND 


To compute a 


SCHOLAR?'S BEST INSTRUCTOR. 


F A 1 17 xv; 


SUI 's LATITUDE from two 


461 


ALTITUDES, 


2 


oY 
= 


| 8 og. | 
| Log. Log. . f ; Log. L 8 Log. 
M. Z elapſ. Middlc | eg. EM. 3 elapl. | Middle Ni 
Tim Time. N 3g. | Time. Time. iſing. | 
| . 
i . | 8 
I 0.01455 5286480 4.7230] 31 0.09349, 2497 1 —_ 
2 o. 01406 5. 28697 4.87484] 32 [o. 00325 5 25277 4.94356] 
| 1 - 8 ! 2 8. 70 
3 2.07 757; 5.28746 4.87728 33 | weed 24282 57 0 
' : Q- I | A: 2 7 1 * a 3 a 
a | 8.02310 5.2879 4.8797] 34 | 0-09299; 5. 5 4.9 
c 0.01253'\ 5.28840] 4.652124 35 þ 0.00259! 5. 29944 4.94994. 
7 25 4 „ ; fy 7 "A — g 4 AF 
'6 | 0.01" 17; 283886 4.834594 36 | 0.022 39} 5.209%04} 4.95205 
ce: — 2 58 E * 2 : 
7 | 0.01172! 9.28931] 4.88694 378.0819 5.29884 4 95475 
0 \| * , £2.) - N * A x 4 ( - 4..0 2 
8 0.011 8 5.28975/ 4.98933/ 3c e 3 222 : 
| 10 2 „ 5.29061 4.8947 4.5 0.00166 5. 2993 3 3 
| $954.20}. 4: 96246 
| IT o. 019 © 5.29103] 4.89542] 41 0.00149! 5.2 550 4 46 
12 0 o. 000“ of £:29143] 4.89877], 42 | 0.091344 - $.29966} 4.96451 
we 5 0.00920} 5.29183 1 43 þ 0.001: 20 5.29983 228885 
| 14 | 0.09891] 5.29222 4.99345} 44 | 0.00106; 5. 29997] 4-9 4 
15 | ©. 00843 $.20 60 4.90575 45 | 2 5.30910 132587 
16 | 0.0: 805} 5.29248] 4.99805}, 46 {. 0.00081}. 5.30022 2 
OE | 7 n 0 f a * ( 2 C - 
17 | 0.90709} 5.29334} 4-919344, 47 | ©- e! 5.300331 4 97865 
13 o. 0733 5.29370} 4.01263 48 | 0.c0070! 5. 30043 4-97 51 
a — — — —— —E4ỹꝓ—ẽßñ ñ— 
— — — — = 2 
19 | 0.00699} 5. 29404] 4.971490 49 | 0. ©050 5. 300 63 4.97865 
20 056! F. 29438] 4.31716}, 50 00041} 5. 30062 4.98063 
1 O. O00 5 5.294 C. 5 /. | : | A 9261 
21 0.00632 5. 20471] 4.91942 51 9.00033 5.30070 4.982 
22 o. 6 5. 29503] 4.92166 52 . 00026 5.30077 4.98457 
23 | 0.09568 5. 29536 4.92390. 53 | 0.00020; 5.30083 758855 
24 0.00 \ 38 3 9 6 0 4.926 do 5+ OOQO! 5 5. 3008 G &. 9884 
BY 29598; 5.29595] 4.923827}. 55 | 0.00010]. 5.30093] 4.99042 
26 o. oo 5.20623} 4.903 ff 55 | 0.00007] 5. 30096 4-99235 
27- | 0.094521 5.29651] 4.932731 57 | 0.00004] 5. 30099 $9942 | 
| 28 |.0.00425} $.29678j 4.93492 58 o. oc 5.JOIO1 +-990 9 
' 29 o. 00399 5. 29704 4.93708), 59 | 0.00000| 5. 30103] 4 99 10 
30 | 0.007 73 5. 29730 4.93926 60 | 0.00000 ieee 
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AND SCHOLAR's BEST INSTRUCTOR, 


TABLE 


XVI. 


Depreſſion or Dip of the Ho- 


rizon of the Sea. 


3 


0 os Te > oa 


Height Dip of jjHeighty Dip of |] - & 
of the ſche Ho- of the [the Ho-] = 
Eye rizon. Eye. | rizon. Ty 
Fect. NI. S. Feet. M. S.. 
3 19 „ 10 x 
1 20 4. 16 £ 
3 1 39 21 [4 22 5 
4. «1 I | 55 22 4 - + 
** 23.4 4. 
3 1 20 24 [4 40 
7 2 31 26 4 52] 5 
$.-] 2 42-7} .-28-+4.5-- 9}. -Z 
B „„ 
. b 
1 i 10 0:2] 
12 1 * 45 46: 244 
13 3 26 0 6-44 ]--7 
14 3 34 60 7 23 
TS 7:3: 790 1-7 59 14 & 
+9 9 9 +338 : 
ü. 
is „ eo e 
e ET 6 


TABLE XVII. 


The Sun's Pa- 
rallax in Alti- 


tude. 


Sun's 
Alt. 


Zun's 


{| Parallax. 


Oe wow 


PETS . [ 


AM. 8 2 * „ 


r = 


T „ n E:- Iv. 


O = dv 89822 


IE th. 1 


of the Sea at different Diſtances from the Obſerver, 
EV: 6 1 Trognt of the Tye ab ve the vein Het. | 
2 S2 15 |10|15] 20 | 25 [_30 ] 35 | 49 
ES Op. Dip.{Dip.|Dip. ip. 1551p. Dip. D. 'P. 
83 8 | M. M. | WI. IM. INI. NI. M. M. 
1 * 2 34 45 % 168 | 79 | c5 
+ 6.] 11 | 17 2228 34 | 39 | 45 
+-.J-.4:1..8:] 32] 154-79 4 23.27 $30 
1 4 6 94.124 154 37-| $0 4 23 
7 234 4-141 eE 723 94+ 121144 6549 
34 4 4144-6 8 | 19 | 12 | 14 | 15 
| V „ 6 810 1x4 12 } 
2 r 0310 4 
2 „„ 64-71-84 8 
433.31 // $41 #4. 74-7 
MACOS 44] 4540 7-TETt 
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i 
T A BL * XI, 
On. hos | — 6 
— DErCLINATION IN DEGREES. | | 
12 . 1 
C I 
S [2 MJP- MD MW DOMPD MD MID MD. N. 1 
K 3 EI a i „ 504-9 ri 2669 39 | 
— 31 3 %% ½ 1:3 % f 6 64 7 260 333 947 6 
$1 [90244 14 4-5..29 7. 3. 6314-57 | -$.1t 1-7-2354 6:29] 9-56 | 
5 37-4 1-85 303 45 5 0 6 16 7 31 8 46] Ww 2 | 
1 38 26. % 2 40 45 21 7:37 Le | 
„ 39 1 17 34 3 81 FS 6 26 7 43 9 110 19 [ 
— FVV | 
2 | 41 1 192 39 3 58 5 18 6 38 7 57 97 10.37 | 
3, 42 14,2142. 414 4..2 5-23 4.6.44] 8 5 9.26] 10-47 1 
4 431.7221 2.-44 | 4.-671:5.:.38:]- 6''gr-] $-x34--9-:4351-10-58 
8 441.1 23] 2: 47 4 10 f 34 658] 821] 945|11 9 I 
— 75 * 2 % $044 1545 4% 5 8 30 9.86 1 21 1 
1 76 2612 5314 19 5 46 7 128 3910 6411 34 | 
2 7 f 2842 56 4 24 5 52 7 20 $ 4910 1811 47 . 
225 482 2942 $9|4 29|5 59] 729| 2 L 3% %% 1 
7; 492 3113 31/4 44% %%% 9 1% 10 42] 12 14 
— 50 %% 333 5 4 40 6 14 7 48 9 21 10 55 12 29 
19 5 353 04 46 C 224 7 58 9.33] 12 9 12 45 
„ 7 4 „ 30] 84% 2413 3 
15 [53 47-.40J 20 4 59 6 39 3 19 | 10 of 11 40 | 13 21 
31 41 42 3 24 5 6[6 49| 5 37 10 15] 12 57 13 71 1 
— 51 75 9 14 46 3 8 44 0 30] 12:15] 14-2 © 
IT” 15012 473 34|5 22|7 10| 8 5% 10 47] 12 35| 14 24 | 
58 | 97 q:1 :50 43-3. 5 3117 22 911 11 4112 56414 48 | k 
2 He 40 7 24 9 26 117 2213 1815 14 " 
00 59 1 563 53 5% 794 1 4:1 13 at | is 41 1 
— boj2 os 0s ; 14 10 212 4 14 616 19 Cs 
4 | 612 34 86 128 1710 21 12 27 14 34 | 16 40 1 
* 62 42 744 1516 24/8 3210 47 12 52] 15 3| 17 14 1 
4 | 632 12]4 24|6 3718 011 4| 13 19] 15 34 | 17 51 4t 
* 4% 1714 3316 5119 9 6 8[18 30] , || 
— 552 224 447 69 30 11 54| 14 19] 16 45| 19 13 10 
„ Wl 27145517 239 55 [12 21] 14 e 20 © 1 
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DEecLiinaTtion IN DEGRTEs. 


| 
EY B 10 | 11 8 14 15 16 | 
„ MAD, NMI. U. NM. D. M.] D. M. D. M. D. NI. 
1 9 i Sin . 14 5 13. Oi S {15-036 0) 
„„ 8 13 014 :0f 15, 16 x1 
44-9 % $Tar 44-433 13. 114 :1:} 15: 1 x6 51 
333). 8 13, 2 14 2 15 2} 16-91 
5 9:2] 20 217 3223 IZ Zis; 4 4 
$1:9-:31.10-41 2t- 41 12 +].13 5114+: 5f-15- 64-16 c 
5 9 „e enn e 11 5 14 615 716 7 
8 7) 1+ 8625 916 10 
VVV 9413 10 14 10 5 11116 75 
CV 13 1314 13} 1s 14 16 16 
— TEE AER — Wraeotoil A — . 
11 9 1810 11 1 1212 13 13 15 14 1615 1716 18 
12 9 12101311 1512 16 13 18 14 19 | 15 21 16 22 
3 9 141015 11 1712 1913 21 14 2215 24 16 26 
14 917 10 1811 20 12 22 13 24 14 26] 25 28 16 30 
nei — 2814 3015 33 36.35 
16 3 22 1.1024 | 11. 27 |-12 29 13 3214 3+ | 15 37 | 16 40 
2 | 9.251 20 27] 11 30| 12 33 [13 3614 39 | 15 42 x6 45 
IS | 9.28 | 10 304 11 3+ | 12. 3813 41 14 44| 15 4716 51 
19 9 31 1.1034 | 11 3812 42 13 46 14 50 15 5316 57 
20 0 474 10-384 x7 43 12 47 13 52 14 55 8 17. 4 
21 9 39 | 10 +3 | 11 48 12 52 13 58 5 116 5 17 11 
22 9 43] 10 4% i 312 5814 415 816 13 17 18 
2394710 52] 11 58 13 314 10 15 1416 19 17 25 
%% 9 14 17 | 15.21} 16 27 | 17 34 
23-1 9 46 1]-14- 27-1%-:9 1x4 126 1+ 23 | 15 29 | 16. 35 | 17 42 
26 10 1 T 8 12 15 13 23 14 3015 3716 44 þ 17 5 
2 10% 611 14 12 22 13 30 14 3815 4515 53 18 
28 | 10 12 11 20 12 *2 113 37 | 14 46 | 15 5417 318 11 
*2 1 10 18 | 11 27 12 36 13 45 | 14 5416 317 12| 18 22 
39. 1-20-84 ]-17:43} 12473 1:23 $3 1.15: 3] 16:13 15 234-18 48 
35:1 290-31-J- 129-411 1252 | 1-23 1 7 16 2317 3418 45 
32 10 38/11 4913 0 14 11 15 2316 3417 4618 38 
Lisei — 428 19 17 
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AND SCHOLAR'S BEST INSTRUCTOR, 


T-A::B LE: IX 
Of the AMPLITUDES, &c. 


DECLINATION IN DEGREES. © 


.. GEL BEES HE LT: 
b. M. D. N. D. NI. D. Nl. D. NMI. ID. MI. O. 
34. 10 52 12 5 13 18 14 31 15 44 16 57 18 11 
35-1 1x 0 12 14 13 2814 42 15 56 17 1018 25 
36 11 912 23 13 78] 14 53 16 917 24 18 39 
37.11 18:] 12 33 13 49 15 5 16 22 17 38 18 5 
3811 27 12 44 | 14 115 1816 35 17 33 19 10 
39 11 37 12 54 14 13 15.3116 49 18 8 19 27 
4011 47 13 614 26 | 15 4517 5 18 24 | 19 44 
41 11 58 13 1814 39 16 17 2118 42 20 3 
42 12 9 13 3141 14 5316 1517 37 19 0 20 23 
43.2 21 | 13 44 15 216 21 | 17 55 | 19/19 20 44 
44 12 34 13 58 15 23 16 48 18 13 4.19: 39 | 21 
45 12 4714 13 15 39 17 6 18 33 20 21 
4613 1 14 28 15 56 17 25 18 54 20 23 2ʃ 
47 13 1644 44 | 16 15 17 45 19 16 20 47 22 
4813 3115 216 3418 6 19 39 | 21 1222 
49 | 13 47 | 15 2T | 15 84 18 28 20 327 38 | 2 
50 14 5 | 15. 40 |-17 161 18 52-| 20 29 22 623 
5114 24 | 16 117 39 | 19 18 20 57 Ä22 37 24 
| 32 14 43 16 2318 3 19 45 21 26 | 23 8 24 52 
53 [1316 4618 29 20 1321 5% 23 42 25 
54 5 2517 1118 37 20 43 22 30 24 18 26 5 
5515 4917 3719 26 21 15 23 5 24 56 26 49 
5616 15] 18 519 562149 23 4325 37 | 27 3+ 
. 16 42 18 35 20 29 22 25 24 23 26 2128 22 
E ß 
59 | 17. 41 19 41 21 43 23 47 235 54 28 1 30 10 
(0 118 14 20 18 22 26 24 34 26 45 28 56 31 9] 33 27 
61 | 18 49 20 57| 23 1125 24 27 39 29 56 32 14 | 34 39 
- 62 } 19 28 21 40 23 59 | 26 17j 28 37 31 1 33 26 35 57 
£3 | 20 9 22 27 | 24 6127 15 | 29 42 | 32 12 | 34 45 37 23 
| 5+ 20 54 23 138 | 25 48 28 19 39 5233 30 36 11| 38 57 
| 25 LEM 24 1326 50 | 29 * 32 9 34 55 37 46 40 42 
100 1 22 37 | 25 14] 27 88 30 44 23 3436 29 39 31 | 42 40 
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DECLINATION IN DEGREES. 


is | n9--/ 


j © 0 881 


ws 22 ES. | 22 
HS D. M. D. M. D. M. D. M.|D. M. 
N 18 01 19 % 21 2 8 
3 18 1 10 10% 7 | 21-2 $3 2 
3 18 119 220 2 21 222 2 
3 nnen 
18 4] 19 5 20 . "IN © 
2: 18 6 19 7 10 71 22 7 
18 8319 920 9 21 1022 10 
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18 1819 19 20 20 21 21 22 22 
18 22 1 19 22 20 24- 21 215 1242 26 
18 25 19 26 20 28 21 2922 31 
18 3019 31 20 33 21 34 22 37 
18 34 19 36 20 * 21 40 | 22 43 
18 39 | 19 42 20 44 21 46 | 22 49 
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TABLE Xx. | | 


Of the AMPLITUDES, &c. 


— 14 
ts SV. | 
— . f : | f = ; | . : 1 
23 28 DEecLIinNAaTION IN DEGREES. 
TR; £44.08 | 13. 19 20] 21-4231 243-4 $3. 28 | 
23 29 = [D. N. B. N. P. NI. B. NI. P. NMI D. NM. B. M. P. NI. [ 
23 30 34 | 20 39 | 2x 53 23 7| 24 21 25 36 26 51|28. 7 28 43 1 
23 31 35 | 20 55 22 10 23-25 24 40 | 25 56 27 13 28 29 29 5 — 
23:33 36 | 21 11| 22 27| 23 43| 25 0 26 1827 35 28 53 | 29 28 | 
23 36 37 | 21 2822 46| 24 3 25 21 26 39 27 58 29 17 29 55 [ 
23 39 38 | 21 46| 23 5| 24 24 | 25 43| 27 31 28 23 29 43 30 22 l 
23 43 39 | 22 6 23 26 24 46] 26 6 :7 27| 28 49 30 11 | 30 49 | l 
23 47 40 | 22 26 23 47 25 9 26 31 27 53] 29 16 30 40 | 31 20 q 
23 52 41 | 22 48 | 24 10| 25 33| 26 56| 28 21] 29 46 31 1131 5x | {| 
23 56 42 | 23 10 24 34| 25 58] 27 24 23 50 30 16 31 43 | 32 24 | l 
24 1 | 43 | 23 34 | 24 59| 26 25| 27 53] 29 2 30 48 | 32 16 | 32 58 i 
4+ 61M [44 | 23 59 25 26 26 5428 23 29 53 31 22 32 51 33 35 { 
4 13 45 | 24 25 25 54| 27 25] 28 50| 30 27 | 31 58 33 30 | 34 14 1 
3 46 24 53 26 24 27 5829 31| 31 332 37 34 12 34 58 | 
4 J 47 | 25 23 26 57 28 32 30 7 31 42 | 33 18 34 56| 35 44 [} 
4 36 48 | 25 55| 27 31 29 81 30 45 32 23 34 3 | 35 43 36 33 | 
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60 Degrees in Latitude. 
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AND SCHOLAR'S BEST INSTRUCTOR. 471 


„ BB LEON 


clina. M Time of the Sun, Moon, and Stars Setting, if North Dechna- 
— tion, but Riſing, if South, Limits as before, and not exceed- 
ing 60 Degrees in Latitude. 


— At" 


_ NE | { 
, Rift f 2 3 Setting, 1 
45 30. c Degrees of Declination. ED W by . 

- F 

8 = |H HM |H MH N H NM H NM II NMI H M H M. 

1 57 6 oe 2 6 55 6 76 106 12 6 15 6 1716 19 31 

2 32 6 06 26 56 36 106 13 6 15 6 186 20 32 

3 3316. 56 316 5 6 86 1016 136 166 1886 21 33 

44 346 6 316 5 6 86 116 146 16 6 196 22 34 

1 13515 ol6 36 5 6 86 1116 14 6 17 6 206 223 33 

6 36 5 6 36. 66 96 126 15 6 1816 206 23 36 

9 7 6 016 316 6 6 9 6 126 15 6 18 6 21 6 24 3714 

8 36 ol6 316 616 916 136 1 2916 2216 2513 

9 0 6 6 36 6 6 106 136 176 206 236 26 39 

10 5 96 36 716 105 1316 17 6 20 6 24.6 27 2 
11 416 6 36 7 6 10 6 14 6 18 6 216 256 28 41 
12 42 6 06 416 7 6 116 146 186 226 256 29 42 
13 4316 ö 46 76 1116 15 6 196 22 6 26 30 43 |; 
14. 446 6 4|6 86 126 15 6 196 236 2716 31 44 
15 E ol6 46 8 6 126 166 20 6 245 28 6 32 45 | 
16 46 6 016 46 5 5 12 6 17 6 216 25 6 29 6 33 46 
17 4718 ol6 4 6 9 6 136 1716 2216 26 6 306 35 47 h 
18 436 of6 4|]6 96136 18 6 22 6 27 6 3115 35|46 
19 496 6 5 6 9614 6 1866 236 286 326 3749 
20 52916 95 | 6.10 6 146 196 246 29 6 34 6 3950 | 
21 51 6 6 5 6 10 6156 265 25 6 30 6 35/6 4051 
22 52 6 6 5 6 10 6 156 216 256 316 366 41752 
23 536 6 5 6 11 6 166 21 6 27 6 326 386 4353 | 
24 54 | ol6 6 6 116 176 22 6 286 336 39 6 45 54 
25 55 6 95 6611 6 1716 236 296 3516 4016 4655 
26 56 6 6 66 12 6 1816 24 65 30 6 36 6 42 6 4856 ] 
27 7 6 6 6]6 12 6 196 25 6 316 376 44 6 50 57 ; 
2 586 6 6|6 136 19 6 26 6 32 6 396 45 6 52 58 : 
29 5916 6 7 6 13 6 20 6 27 6 336 40 6 4716 54159 b 
30 5006 06 7166 136 2116 2816 336 42416 4916 50 6⁰ ö 
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TAB L * 1. 


Time of the Sun, Moon, and Stars Setting, if North Deelina. MW Tin 


tion, but Riſing, if South, Limits as before, and not exceed- ti 
ing 60 Degrees in Latitude. ir 
Niang, 11 3 1 Setting; if| þ£ 
F Sourk: 5 Degrees of Declination. 3 North.. 
Ä BY 13 704 16 | 
8 A LOO „ 
& H M H NI I M HMH M 
16 1 1 16 16 1 6 6 1 
VVT 4] 6 2 6. 2|-4 
3 216: 2] 6 af 6: 216:43| $16 35.6 $313 
45 3] 6 36 36 36 4 6 4/6 46 5] 4 
3.6 4% 46 4 5 6 6 36 5/8 
e e e ee eee ee e, 
71-6 4 6 ß5̃ 0 5 6 616 6 6 75 6 8 6 37 
84.6: :5]-6...61 6-6] 755 6 7 6 383 6 96 9 8 
96 616 6 6 7 6 8 6 86 4 6109 
4006 66 71/6. 8 6 96 96 1 6 11] 6 12 10 
t 6 10 6 11 6 12 6 13| 11 
x21 6 $316 916 916 6 11] 6 126 13] 6 14 
1136 $16. 9 6 10 6 6 12 6 13 6 14| 6 15 
1446 9 6 10 6 11 6 6 13 6 14 6 15 6 1614 
[25 6 10] 6 11| 6 12 6 13 6 74 6 15 6 16] 6 18 | 
16 6 100 6 12| 6 13 6 6 15 6 16 6 18] 6 19 
1716 11 6 13 6 15 6 16 6 17 6 19 6 20 
| 18 6 12 6 136 14 6 6 17 6 19 6 20 6 21 
119 6 12] 6 14] 6 15 6 6 186 20| 6 21 6 23 
12006 136156 16 6 6 19 6 21 6 220 6 24.2 
216 14 6 17 6 20] 6 22 6 24 6 2521 
22| 6 15 6 18 6 21 6 25 6 27 | 
{23} 6 15 6 19 6 23 6 26 6 2 | 
124| 6 16 6 20 6 24. 6 27 6 29|24 
2816 17 6 21 6 25 6 29] 6 31 
266 18 6 22 6 26 6 30| 6 32 26 
2716 19 6 23 6 27 6 311 6 34 
128] 6 19 6 24 6 28 6 721 6 35 
29 6 20 6 25 6 29 6 34 6 37 
30 6 21 6 26 6 31 6 36] 6 38 30 
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Time of the Sun, Moon, and Stars Setting, if North Declina- 


tion, but Riſing, if South, Limits as before .and not exceed- 
ing 60 Degrees in Latitude. 


— TY Degrees of Declination. 5 Noz c 
| 9 - 10 11 1.5 13 14 13 18 
HMH MH MH NM H MH MH NMH NI 
3116 22 6 24 6 276 29 6 326 3416 3716 40431 
32-16. 23 6 25 6 286 316 3316 366 39/6 41 32 
3316 24 6 2606 29 6 326 34.]6 376 4006 4333 
346 25 6 276 306 33 6 366 396 426 45 34 | 
35 6 256 286 3116 34 6 376 4016 43/6 46 35 
366 26 6 295 326 36,6 396 426 4506 48 36 
3716 27 6 3106 34/6 37 6 40/6 436 4716 5037 
386 28 6 326 356 386 426 45 6 486 52 38 
396 29 6 3316 3616 40 6 436 47 6 506 54 39 
406 31/6 345 3816 4116 456 48 826 56140} 
4146 wal 3516 396 43 6 4656 506 546 58 471 
426 336 37% 4016 44 6 48|6 5 5% 0/42 
4310 34 6 386 426 46 6 506 546 58|7 243 
4415 35 6 396 4316 47,6 526 56% »/%7 4144 
45]6 266 41 4516 49 6 53/6 583 2 217 72 45 
466 38 6 426 46 5116 55/7 %% 47 9146] 
476 396 435 4816 536 57% 27 77 12 47 
436 46 45 50/6 5516 59j7 47 947 14 43] 
496 426 476 326 577 27 77 12/7 17|49 
506 44 6 49 54j5 59 7 417 9 2 14/7 20 50 
516 45/6 5006 5667 17 67 127 17/7 2351 
216 47 6 526 587 37 97 14% 20/7 2652 
536 49% 547 % 6% 1117 17½ 23/7 2953 
546 50 6 5617 27 87 1417 2017 27/T 33/4 
5546 5216 ie 
5046  54'7 / 77 13/7 2017 277 3417; 41/56 
5716 56,7 37 107 16/7 23/7 307 38/7 45157 
5816 58 7 617 13% 20/7 2717 347 427 4958 
f 2317 . 3017. .36[7: 4617" 58 59 | 
el 3 7_311j7 19 7 26'7 3417 42 Z $117 $9160] 


— ret =, n 
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Time of the Sun, Moon, and Stars Setting, if North Declina- 
tion, but Riſing, if South, Limits as before, and not ed. 
ing 60 * in Latitude. 
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AND SCHOLAR'S BEST INS TRUCcrOR. 


Time of the Sun, Moon, and Stars Setting, if North Declina- 
tion, but Riſing, if South, Limits as before, and not exceed- 
ing 60 Degrees in Latitude, | 


Degrees of Declination. 3 
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476 THE YOUNG SAILOR'S sunE GUIDE, 


„ 

Of the Right Aſcenſions and Declinations of the fixed Stars 

uſed in the NAurIcAL AL MAN Ac, corrected for the Be. 

ginning of 1790, with their annual Variation, together with 
ſome other principal Stars. 


T Rt. Aſc.|Aonſn 4 Ann. 
Names of the Stars. E Iime. Zar. ee Var, 
3 r 4-16 W. 
& Arietis - - - |2] 1 55 223.3322 27 45N|+17.60 
Aldebaran, or South Eye of Bull |1] 4 23 533.421“ 4 25 }+ 8.26 
Pollux, or Southern Twin + [17 32 2613.68]28 3x 6 — 7.77 
Regulus, or Cor Leonis = 1] 9 57 1003. 20012 59 13 [|—17.19 ＋ 
Spica MP, or Virgin's Spike = [1113 14 23.1410 3 24S [+19.04 | 
Antares, or Cor Scorpio - += [1116 T6 333.652 5 57 56 |+ 8.84 | 
* Aquila, or Altair in the Eagle 1119 40 32 2.93 8 19 21 N + 8.44 he 
Fomalhout in the S. Fiſh's Mouth| 122 46 003. 3230 50 88 18.98 th 
Pegaſi Mar ab, or a Pegaſi 222 54 1902.9 %4 4 44N|+19.20 h 
g Pegafi in the Shoulder 4222 53 37/2. 886 56 44 [+19.18} | 
Ceti, in the Jaw of the Whale [z 2 51 1903. 120 3 15 34 |+14.76 tl 
Capella, in left Should. of Aurigaſi| 5 1 114. 3745 46 o [+ $5.21 tt 
Rigel, in Orion's Foot - 15 4 27]2.87| 8 27 22S — 4.88 
Taurus, the northern Horn - |2| 5 13 21[3.77j28 24 50N|+ 4.19 
Orion, in the Eaſt Shoulder - 1 5 43 483.24 7 21 14 |+ 1.51¹ 
Sirius, in the great Dog's Mouth|1| 6 35 532.6416 26 228 |+ 4.25 P 
Caſtor, in the Head of the N. Twin 1 7 21 1003. 8 (32 19 52N[— 6.85 5 
Procyon, in the Little Dog — 17 28 173.14 5 45 27 — 7.45 
Arfuris, in Bootes — - 114 6 5/2. 72/20 17 15 17.15 
Sagilarius, near Southern Crown 218 8 343.9334 28 38 — 0.72 
Schedar, in the Breaſt of Caſſiopeia|1| o 28 363. 30055 22 48N|+20. |. 
Pole Star, mthe Tail of Lit. Bear 2 o 47 501. 5ojs88 10 40 [＋19. 
Achernar, in the River Eridanusf1 1 29 54. 2558 18 308 18. 5 
Almaacſ, in Foot of Andromeda 11 51 03.6141 18 38Nj}+18, | 
Agel, in the Head of Meduia z 2 54 3503.8 5440 8 3 [14.63 
Fleiades, in the Neck of the Bull | 3 24 $5613. 54123 26 24 [+12. | 
Canobus, in Poop of Ship Argo 1 6 19 18/1. 34052 35 15S [＋ 1.67 
Cor Hyare, or Alphard 2917 62.95 7 45 20 [+15.14 
Dubbe, N. Pointer in Great Bear|1|10 50 393. 8862 59 16N f—19.09 
S. Star of Croſiers, foot of Croſs 112 15 53. 2461 56 57S |+20.00 
Weſt Foot of Centaur - 213 49 114. 100% 20 57 |+17.86| 
Head of Andromeda - [2123 57 333.0627 55 50NI＋20. 04 
Lyra, or bright Star of the Harp 118 29 49.2.0138 35 43 [T 2.54 
Coronæ, bright Star in the N. one 2 15 25 112.00{27 26 17 12. 
Mirach, in Andromeda's Girdle |2| © 58 23. 30034 30 11 [＋19. 45 
Fright Star in Oars of Ship Arge [1] 9 10 5100. 7568 51 188 [+14. 84 
Southern Scale of Libra - [2114 39 173. 305 9 27 |+15.46 
Northern Scale of Libra - 215 5 443.220 8 35 50 713.93 
(Bright Star in Perſeus = 23 9 254. 2049 6 ON [13.72 
Algenib, Extrem. Pegaſus Wing 20 2 273.04 o 55 |+20.05 
Eaſt Foot of the Centaur - 114 25 474.4456 1 57S {+26.16 
- JSouther. Star in $q.of Great Bea;{2j10 49 43.7457 36 35N |—19.05| 


N. B. The firſt nine Stars are uſed in the Nautical Almanac for deter- 
. mining the Longitude. n 


making it equal —  _ Ir 


of Jatitude on | 
the ſector at 1 =: „ 
any convenient P 9 — a 


AND SCHOLAR'S BEST INSTRUCTOR, 477 


A D DF N D A, 
OF SOME MATTERS, 


WHICH HAVE OCCURRED TO THE AUTHOR SINCE THE 
PRECEDING SHEETS WERE PRINTED OFF. 


HE following ſimple and eaſy conſtruction and ſo- 

lution of the difficulty ſtated at page 144 and 145, 
has been in ſubſtance communicated by a Friend to whom 
the Author had repreſented his inveſtigation z which he 
hopes may occupy one of the vacant pages at the end of 
this Work, with ſome degree of pleaſure and ſatisfaction to 
the Reader. x 


Problem, Given the latitudes and longitudes of two 
places, to find their bearing and diſtance by middle lati- 
tude failing. _ 5 

Ry conſtruction. 


Draw the me- 
ridian line N S, 


to the difference 1 PE 4 


opening; alſo 95 $0 
let Na be the fine of go?, and Ne the coſine of middle la- 
titude. On à and c draw lines perpendicular to N 5, and 
make @P equal to the difference of longitude; join NP, 
which will cut cd in d. Draw S W parallel to aP and c, 
and equal to the latter; join NW, when that will be the 


_ diſtance run, and W NS the angle of the courſe. | | 
NB. I have uſed the ſame letters of reference to ſhew 
the Reader how far the figures are ſimilar, as on page 145. 


By this method, the trouble of deſcribing arcs is pre- 


vented; and as the angles at @ and c are right angles 
TEE (though 


n — 2 — = 


— 
2 a hy — 
* 


_ ence of longitude. 
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(though any other angle might be uſed), the angles at P and 


d will be ſimilar, as the angie oppoſite to the tide NP or 
Na where Nd is common to both, is a right angle. It 


is alſo immaterial, whether the fine of go®, or N a, be 
greater or leſs than N S, the known difference of latitude; 
only obſerve to meaſure N &, and àP the difference of lon- 
gitude, with the diſtance N W and departure S W, on one 
and the ſame ſcale or opening of the ſector. If N à be 
taken leſs than N S, the difference of longitude will be the 
middle parallel in the conſtruction. ; 


As the method of reckoning, by middle latitude, is at beſt 
but an approximation, though near enough for practice 
within two or three degrees of latitude; for greater exact- 


neſs, the natural coſines of the two latitudes may be taken, 
and the logarithm of half the ſum uſed inſtead of the coſine 


of middle latitude, which will be nearer the truth. 


Of finding the Longitude, for Dead Reckoning, by the 
5 Tale, Tall. i 


CAsE 1. To find the longitude correſponding to any 


given departure in a known latitude, 


Rule, With the complement of the known latitude, as 


a courſe, or the neareſt to it, enter the table, and find the 


given departure, or the neareit to it in the column of that 
title: the number in the diitance column will be the differ- 


N. B. If you cannot find the exact departure, propor- 


tion for it as near as you can; do the fame betwixt tbe 
courſe in the table next greater and leſs, and obſerve the 


ſame proportion as was uſed for the departure, to determine 


the longitude. Alfo, if the- given departure exceeds the 
numbers in the traverſe table, take any part of it, which 


ſeek; the number in the diſtance column will be the ſame 
part of, the longitude. | | 


Example. A ſhip in lat. 47%, reckons 155 miles of de- 
parture on that parallel; what is her difference of longi- 
tude made: 5 | 


Anſwer. Seck in the table for 43* (the comp. of the lat.) 


and 31 of departure (one fifth ef the given departure) ; 
| | againſt 


line 


the 
any 


e, as 
the 
that 
Ter- 


Or - 


the 


the 
nine 
the 


nich 


ame 


de- 


181- 


at.) 
re); 


inſt 


when the 
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againſt which in the diſtance column is 45.4, proportion 
being made for the departure next leſs and greater. Multi- 
ply this by 5, and it is 227 for difference of longitude, 


Divide it by 60, and it becomes 30 47. 


CAsE 2. To find the longitude correſponding to any 
departure made in one or more days works, not in a 


parallel. 


Rule. Take half the ſum of the latitude left and the 


latitude in, for middle latitude. With this proceed as in 


the firſt caſe; and when you cannot exactly halve the ſum, 
allow it rather more than leſs, and uſe the complement of 
this as before. | „ 


Example. A ſhip in lat. 48 N. ſails between the North 
and Welt into lat. 49 20, when her departure is recxoned 


543 what difference of longitude has ſhe made ? 


Anſcuer. The ſum of the two latitudes is 97 20, and its half 
or middle latitude 4.8? 40; then its complement is 41? 20. 
The departure leſs under 41“ is 53.1, and in the fame line 
under 429 it is 54.2; the difference 1.1, and allowing 0.4 for 
the 20 or one-third, will give 53.5 for next leſs. Again, 
under 41, in the next line, is 53.8, and under 42? is 54.9; 
the difference 1.1, allowing 0.4, as before, will make 54.2 
for next greater. Now againſt the firſt of theſe in the diſ- 
tance column is $1, and 82 againſt the latter; proportion 
for theſe, and it will give 81.7, which call 82, or 1® 22 for 
the difference of longitude. Þ 


Cee. To find the longitude made by any courſe, 
atitude in is gained by obſervation. 


Rule. Find the middle latitude as before, and alſo the 


diſterence of the two latitudes; then with the courſe ſteered 


and difference of latitude, enter the traverſe table, as in 


plane ſailing, to find the departure, with which and the 


complement of muddle Jatitude proceed as by the Jait caſe. 


Example. A ſhip from lat. 465 2 fails S. S. E. till by ob- 
ſervation ſhe finds herſelf in lat. 44 37; what is her differ- 
ence of longitude made? 4 Tits | 


Anſwer. Find the difference of the two latitudes, 1b 5 
or 110; with half of which, or 55, and the courle two 
points, 
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points, the departure will be found nearly 22.8, which 
doubled is 45.6. Now the middle latitude is 455 32, and 
its complement 44 28“. Then under 44?, and againit 65, 
in the diſtance column, is 45.2, next leſs than the . 
found; under 45? is 46. Proportion the difference o. 8, it 
will give for departure nearly 45.6; hence the difference of 
longitude i, or 3Hg% + S.44 inn” et: Fe 


N. B. When the departure is not given, it muſt always 
be found according to the data; and from thence the longi- 
tude will be obtained by middle latitude, from the traverſe 

table, as by any other method, | EY 


Oe III ets SD. — 


A — 

| 4 = 0 ee 77 1 (Oecaſſoned by taking the wrong 

J. 29, for 37 min. r. 1 hour day's ſouthing. 

1. 33, r. 5 hours 30 a | 

186, 1. 2, r. add 5 hours b | 
J. 3 and 7, r. 12 hours 21 min. or o hh. ; 

1. 8 and q, r. 11 h. 28 min. for the night of the 16th; to 

which add 27, min. (the half difference of ſouthing) it 


gives 11 h. 55 m. for high water on the morning of the 17th, 
1. 16, r. o h. 55 min. e ee 5 
220, for Section IV. r. Ch. III. Sect. I. 33 
244, 1. 22, &c. r. the apparent altitudes, equal to 120 215% from 
which the true diſtance will come out 660 28155“ in I. lt. 


245, 1. 3 and 10, 11, will be 10 44 6", or 269 104 the true long. W. 


2 — — 2 8 en 82 = —— 


